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TRACK STRESS RESEARCH. 


Tue Report of the Pacific Locomotive Committee 
appointed by the Government of India, of which an 
extensive account* was reproduced in ENGINEERING, 
gave prominence to an investigation of the inter- 
action between locomotives and track which was 
in progress when the committee’s inquiry was under- 
taken. This investigation was the last stage of a 
wide experimental research, embracing the general 
questions of rail stresses, safe axle loads and per- 
missible speeds on the various types of railway 
track in India, which was inaugurated in November, 
1935, by the Central Standards Office for Railways 
and was conducted by Messrs. W. E. Gelson and 
E. A. Blackwood. The full reportt of these officers, 
covering their work up to the end of 1938, has 
been published recently by the Government of 
India. It deals instructively -with matters of 
urgent interest to railway engineers, and, while 
forming a valuable appendix to the Pacific Loco- 
motive Committee’s Report, contains a great deal 
of original information hitherto unpublished. 

The scope of the work is adequately summarised 
by the following terms of reference :—{1) To verify 
or otherwise the speed-allowance formula, accepted 
generally in Indian railway practice, for the incre- 
ment of rail stress due to the passage of a wheel 





was removed from the H.G. engine and all its coupled 
axles were completely balanced. For tests on metre- 
gauge track, a somewhat lighter test train was used, 
comprising a Y B-class 4-6-2 engine and eight-wheeled 
tender hauling a four-wheeled covered wagon and 
an eight-wheeled bogie passenger brake. The test 
trains, and records of rail stress and deflection, 
and of fishplate stresses, are reproduced diagram- 
matically in Figs. 1 to 6, below, and on page 142. 
The tracks tested for stress and deflection included 
a considerable range of rail and fishplate steels, 


141 


and M = 


P 
42 


the distance from P to the point of 
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, /4EI 
4° Be 


Since y and M, when plotted against 2, are 
influence lines for static deflection and bending 
moment, respectively, these functions for any 
combination of wheel loads can be determined by 
superimposing the curves for separate wheels, giving 
each its proper amplitude and phase relation. 


contraflexure being X = 





which can be roughly arranged, according to their 


square inch ; (ii) steels similar to Indian Railway 
Standard fishplate steel, about 40 tons per square 
inch ; (iii) steels similar to Indian Railway Standard 
rail steels, about 52 tons per square inch. The 
investigators based their estimates of permissible 
stresses on fatigue strength under the condition of 
zero mean stress, the value of which has been well 
established at about 0-45 multiplied by the value 
| of the ultimate tensile strength for the classes of 
|steel under consideration. In order to ensure, 
| therefore, that there may be no permanent dis- 
tortion of rails, with consequent increase of track 
maintenance, the maximum compressive and tensile 
stresses should not exceed 11-9 tons per square 
inch., 18 tons per square inch, and 23-4 tons per 





The investigators have thus been able to compare 


tensile strengths, in three main groups, namely, | measured and theoretical values of static stress 
(i) obsolete fishplate steels, about 26-5 tons per|and deflection, and have found reasonably close 


agreement on the whole, discrepancies being 
ascribed to such causes as vehicle characteristics, 
including imperfect springing ; contact stresses in 
rail head ; low and high spots in the track; non- 
uniform contact pressure between rail and sleeper, 
chair or bearing plate; eccentricity of contact 
between tyre and rail table ; cant of rails and coning 
of tyres; relief in bending stress due to arching 
of rail supports; and modified value of elastic 
|constant at points some distance from the wheel 
loads where reactions are negative. 

| With regard to the second of the above causes, 
| the effect of the complex stresses near the contact 
zone on the rail head is to reduce the longitudinal] 
| compressive stresses near the point of contact, and 


load at speed ; (2) to investigate the increment of | square inch, respectively, for the three classes of |is characterised, as indicated diagrammatically 


stress over and above the static effect that may be 


Fig.1. TEST TRAIN ON BROAD GAUGE TRACKS 
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Fig.2. TEST TRAIN ON METRE GAUGE TRACK 
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expected to arise under normal conditions from | that have been carried out show, however, that the |dip in the stress record, starting at about 3 in. 


defects in the track, such as low points, rail joints, 


| reversed stresses in rails or fishplates do not, under 


| Srown the centre of the 2-in. telemeter gauge length 
and reaching a maximum at the centre of the 


or non-uniformity in the support offered by adjacent | normal conditions of railway operation, exceed | 
sleepers ; (3) to investigate the conditions of support | 30 per cent. of the maximum direct bending stresses | gauge length. Eccentricity of the wheel-rail con- 
at rail joints with a view to determining the degree | due to the passage of a succession of wheel loads. | tact has marked effects on the stresses in the fillets 
of continuity afforded by fishplates in new and worn | This restriction of the lower limit of the fatigue | between the head and web of the rail. It also 
condition, and the effect of closer sleeper spacing ;| range allows the upper limit to be increased by | increases the longitudinal compression at the side 
(4) to investigate the conditions of stability in the | about 27 per cent., and, for a number of the non-|of the head remote from the eccentricity, while 

Hence it is probably 


ballast of various types and designs of sleepers from | obsolete tracks investigated, the maximum allow- | decreasing it at the other side. 


the standpoints of reducing maintenance and pre- 
serving a level track surface ; (5) to investigate the 


| able positive bending stresses have been augmented 
| by 20 per cent. above the values of 18 tons and 


not far from the truth to regard D, in Fig. 7, as the 
| maximum compressive stress in the rail head under 


effects, on rails and sleepers, of the lateral forces, | 23-4 tons per square inch for classes (ii) and (iii) | static loading. The order of magnitude of rail 


on straight and curved track, due to the hunting 
movement of vehicles travelling at speed. 


| material, respectively. 
An interesting section of the report outlines the 


stresses actually measured at dead slow speeds, 
| for tracks in normal condition, ranges up to 12 tons 


The first two items of this programme called for | theoretical basis in general use on the Indian | per square inch tension and 14 tons per square inch 
measurements of deflection and stress in rails and/| railways for the computation of static stresses | compression for the O.S. type wagon with 11-25 tons 
fishplates subject to static and dynamic wheel | and deflections in rails. This theory assumes a_| wheel load, and up to about 9-5 tons per square inch 
loading. Deflections were measured by optical | concentrated vertical load P on a rail extending | compression and tension for the 2-8-0 engine with a 
apparatus embodying the principle of light rays/|to infinity in each direction and supported on a maximum wheel load of 8 tons. 
reflected by tilting mirrors and recorded photo- | continuous elastic foundation which provides a| The mathematical analysis of the effect of vehicle 
graphically by a moving-film camera. The instru- | vertical reaction » y per unit length. Under these | speed upon deflection and stress in the rails is less 
ment was a modification of the well-known Fereday- | conditions the depression of the rail at a positive | tractable than the static problem, especially with 
Palmer stress recorder, furnished with seismograph | distance x from the point of application of P is | regard to the estimation of damping effects ; and 

a solution of the equation :— |the agreement between theory and measurement, 


mirrors to provide traces of ground tremors and to | 

indicate the passage of each wheel of the test | d* while frequently good for deflection, was not so 
, y . q 

EI | satisfactory in the case of stress. As regards 


vehicle, additional to the deflection traces at two | dz 

points on the rail. Stresses at different positions on | and is given by | deflection, the investigators found, except in the 
the external surfaces of rails and fishplates were a }case of multiple-unit Great Indian Peninsular 
measured by means of electric telemeter strain | Railway suburban stock on 100-lb. per yard bull- 
gauges, the results being recorded photographically | |head curved track, that all contingencies were 
through sensitive oscillographs. The test train! where B=,'/ —_.. Eis the elastic modulus of the | Covered by the linear relation : 


employed on broad (5 ft. 6 in.) gauge tracks con-| . : 4EPr Car T= 10 + 0:37 V. 
sisted of a North Western Railway HP/S-class rail material, I is the moment of inertia of the trans-| where T is the percentage increment of deflection 


4-4-0 engine and six-wheeled tender, hauling two | VeT8¢ Section of one rail, and p is the vertical elastic | and sleeper pressure, over and above the static 
four-wheeled O.S. wagons and a dead H.G.-class | ™Odulus of the track, i.e., the number of force | values, due to the passage of the load at a speed of 
2-8-0 engine and six-wheeled tender. The motion | units per unit length of rail required to produce @|V miles per hour. As regards dynamic stresses 
ne —__—_—____—— | uniform unit depression of the rail. The maximum | jn the solid rail, considerable variation was observed 
+ pera ga ao se se oe at sighs | depression and bending moment occur under P| among the types of track studied, and the factors 
sich peal Chieais 4 os aimencne or ic ae and are given, respectively, by :— |in Table I, page 142, are simplified to cover all con- 

; “au a _PB | tingencies for longitudinal direct and bending stresses 

8 


wood. Published by the East Indian Railway Press, | Fe 
Calcutta. [Price Rs. 16 or 16s.) BEI 2 due to all causes, including speed, hammer blow 


+py=9, 
‘ P 

— . ieee —Ppr 

Y= SR EI 


# 


(cos Bx + sin B 2), 








and steam effects. The factor, multiplied by 
the appropriate calculated static bending stress, 
embraces the maximum rail stress. 


TABLE I.—Dynamic Stress Factors. 
Dynamic 
Gauge. | Load. Track Stress 
Factor 
Broad 22-5-ton wagonaxies | 88-5 Ib. per | 1:2440-007V 
at 16-ft. centres yd. and 
heavier. 
Below 88:5 |1:3 +0-014V. 
Ib. per yd 
4-6-0 D/5 G.1.P. pas- | 82 lb. per yd. | 1-8 +0-012V 
senger loco., 17:5- and heavier. | 
ton axles 
| 4-6-2 G.L.P. electric | 1001b. peryd. | 1-9 +0-012V 
pass. loco., 20-ton and heavier 
axles 
Metre ..| 10-tomn wagon axles | 50 Ib. per yd 1-5 +0-014V. 
at 12-ft. centres and heavier 
Y.B.-class Pacific | 50 Ib. per yd 2-0 +0-019V 
loco and heavier. 


The investigators used a theoretical treatment of 
rail-joint deflections and fishplate stresses to analyse 
their experimental measurements on rail joints, but 
found that their records varied widely as the result 
of differences in joint sleeper packing and wear at 
the fishing faces. Stresses up to about 30 tons 
per square inch were observed for fishplates at low 
joints subjected to the test O.S. wagon, the effects 
of speed being much less marked than in the case 
of rail stresses. Hence it is considered that an 
allowance of 50 per cent., added to the bending 
moment stress, is enough to cover satisfactorily 
the dynamic effects at all service speeds for the 
condition of packed joints ; although, for joints in 
bad condition, much greater dynamic augments 
were observed, and fishplates should be capable of 
withstanding, without permanent deformation, 
twice the static load calculated for the packed 
joint. One of the conclusions drawn from a large 
variety of tests is that any extra support which may 
be provided at the joint cannot entirely compensate 
for the discontinuity in the rail. The research 
covers the effects of the spacing, type, and stability 
of sleepers upon different formations and with 
various grades of ballast. The vertical stiffness of 
a sleeper with a flat base was found to be directly 
proportional to the area, and independent of the 
shape, of its base. The pressure distribution in the 
ballast under various types of sleepers, however, 
has not yet been studied. The general tenor of the 
report is to show that stronger fishplates are needed 
to facilitate maintenance, and to recommend that 
a new fishplate steel, capable, after heat-treatment, 
of withstanding a stress range of +25 tons per 
square inch, should be adopted throughout the 
Indian railways. With the lighter rails, also, the 
number of sleepers per rail should be increased to 
reduce the impact effects at rail joints. 

Under Item 5 of the terms of reference, extensive 
series of experiments were carried out to determine 
the lateral strength and stiffness of permanent way, 
and to measure the lateral loads applied to the rails 
by the flanges on vehicle wheels. Figs. 8 and 9, 
opposite, show how static loads were applied to 
flat-footed track by means of a hand-operated jack 
arranged between an anchorage and a hook under 
the rail foot. The method* of measuring the lateral 
forces applied to the rails by the flanges of a loco- 
motive or vehicle travelling at speed was devised 
by the investigators and consisted essentially of a 
pair of tubular struts, incorporating electromagnetic 
strain gauges, which were so mounted between the 
axleboxes that the lateral forces from either flange 
to the frame of the vehicle were transmitted through 
the gauges. The gauges measured the changes of 
length in portions of the struts over which the wall 
thickness was reduced so that they acted as very 
stiff elastic springs. Photographic records at speed 
were obtained by rectifying and amplifying the 
strain-gauge currents and applying them to an 
oscillograph. Other novel experiments, to measure 
the lateral strength and stiffness of railway track 
under loads moving at about 5 m.p.h., were made 
by pairs of similar wagons or locomotives, running 
abreast on parallel tracks, with telescopic spring | 
gear inserted between them, forcing them apart by 
loads up to 15 tons per spring. Typical results for 


* See 


(1939) 


ENGINEERING, Vol. 148, page 535, Figs. 17-22 
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Fig.3. RAIL STRESS RECORD 
Se Bend EGGlacdingine 
as nas nas —Oonas a4 84 787m 80 Ton Wheel Load | 
Oo OPO 6-O-O- mus, J 
@ O -o- _« b 


z 
5 














Tele.3/ 
Tele. No.1 


< 


= 5 Tons per 


Fe Oe er rt NE ee [5=5 Tons per 
eC ae: Wa ee aT r.5 Tons per 


































Sq.in. 
(730.8) Speed 5 MPH. “ENGINEERING” 
y tio Re 
Fig. 4. Solid: Rail I 
NNN NSN NSN pr ‘ [f= 0-15.-From Arm No.2 
ee ee CN Eee ee aemmewennr 
er ” =O0-1 (Seismograph 
Speed 60 M.PH. 
( Deflection Records y From Arm No.1 
Se ON NS NS Ne | 20-1 From Arm No.2 
- eet Vee ™ LVrooemne eS [0-1 
OL er 4 Seismograph 
Speed 6 MPH. 
~~ ear f (| , — From Arm No.1 
— —" \ ~ ———— 
\ rf f i\ A , ih f ff. OT -From Arm No.2 
| /\ La 
sittebloamnssarctones AY y a Oo 
mena pie haat e ate ayant 4, i -0f ¢Seismograph 
fait Speed 59M.P.H. 
be tion Re From Arm No.1 
~ ~_ 
a é a \ ‘X 20:1 _y— From Arm No.2 
r \ aw a S/ 207" 
— PPPS TT tT —— *— Seismograph 
Racal a. am A , 
(7319.¢) "els Speed 5M.PH. “eeeaes 
Fig. 6. FISHPLATE STRESS RECORD 
. Direction of Motion =»—> 
Low Joint — 
No.3 
mh, ~, — ~ i ani a NV) a hide fr \f\ V\ . 10 Tons 
nal ' a ae Tele.No.2" per Sq.In. 
WV Oy" V *7-\ [YW NV\ ae 100Lb.B.H. 
re. vy Tele.Not per Sq-In. q 
=—aeoyrryv >" YWyv¥yY rr a MVVV =10 Tons per nside 
ort . Sq, In. 

° 4 \ oA \X Ni 3 
siceatiliaiialiiaal es Time Marker Tele.No.2 oa fo 
(7319.0) Speed 24 M.P.H. \O-d Second Tele.No.t ; 

Fig.7. lthe numerical values of lateral and vertical track 
A stiffness, they have observed that lateral strength 
and stiffness follow similar laws to those governing 
the vertical strength and stiffness of the sleeper 
? support. They may be taken, with a substantial 
. margin of safety, to vary inversely as the three- 
(394) y \/ “ENGINEERING” : 


a four-wheeled wagon and an XB locomotive are 
reproduced in Figs. 10 and 11, respectively, opposite. 
For Fig. 10 the lateral force on each axle was 
8-2 tons, while for Fig. 11 the lateral loads were 
13 tons on the leading coupled axle and 6-4 tons 
at the centre A of the leading bogie. 

The general conclusion drawn from the lateral- 
force tests is that the lateral strength of track 
depends chiefly upon the sleeper spacing and the 
grip of the sleepers in the ballast. A definite, 
though small, increase of lateral resistance is 
attributable to “end boxing,” though the main 
advantage of this practice lies in its providing a 
surcharge which protects the packing ballast from 
disturbance. Tracks which were tested both in 
dry and monsoon seasons revealed no noticeable 
reduction or gain in lateral strength due to rain. 
Mainly, the lateral strength of track seems to 
depend upon the time it has had to consolidate 
after being laid or re-packed. Although the investi- 
gators have not discovered any relation between 


quarters power of the sleeper spacing. 

| Comparative tests, up to the point of failure, 
| made under similar conditions on tracks laid with 
88-5-lb. per yard and 90-lb. per yard rails, have 
shown that the type of rail has no appreciable 
| effect on the ultimate lateral strength of the tracks 
within the limits of the experiments. As regards 
the different types of track covered by the tests, 
the C.S.T./9 cast-iron plate sleeper and steel-trough 
| sleeper tracks show higher lateral strength, even 
after re-packing, than either Denham and Olpherts 
| plate track or timber-sleeper track under ordinary 
conditions of maintenance. D. and O. track, even 
| when freshly laid or re-packed, is superior to 90 R 
| track with hardwood sleepers, but is inferior to 
| steel trough and C.S.T./9 type sleeper track in 
|respect of the rate at which its lateral strength 
| increases with consolidation. In its ability to hold 
| gauge, also, 88-5-lb. per yard D. and O. track, with 
‘only N + 2 sleepers, is superior to timber sleeper 
| track and is almost as good as C.S.T./9 and steel 
‘trough tracks. 
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Fig. 10. LATERAL DEFLECTION WITH ISTON AXLES 
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Following Blondel,* the investigators have taken 
@ permanent displacement of 4 mm. (0-16 in.) as 
the criterion of failure under lateral load, and from 
their measurements of the loads at which permanent 
distortion appears after seven load applications, 
they deduce the critical loads for four types of track 
shown in Table II. They point out that, in view of 
the statistical probability that flange forces at any 
situation on well-maintained straight tracks are just 
as likely to occur on one side as on the other over a 
given period, and of the fact that the minimum 











* “ Resistance of Track to the Nosing Oscillation of 
Vehicles.”” Revue Générale des Chemins de Fer, December, 
1932. 
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detectable permanent distortions, due to the loads 
tabulated, are very small, they consider that lateral 
loads up to 10 tons combined with 21 tons virtual 
axle load can be safely tolerated on metal-sleepered, 
broad-gauge, straight tracks. 


Among their general conclusions, the investigating 
officers remark that track maintenance has a most 
important bearing on the impact effect of flange 
forces. Their tests have shown that, the lighter 
the rail for a given axle load, the heavier are the 
impact effects; and they infer that, so far as 


economic considerations permit, the number of 
sleepers per rail should be increased, especially 
The 





in the case of the lighter rails in use in India. 












ability of track to retain good surface and alignment 
is another important feature. If one type of track, 
due to characteristic qualities of the sleeper, ballast 
or subsoil, is more liable than another to deteriorate 


quickly, it will have to resist greater disturbing 


forces, even though it may have intrinsically the 
greater lateral resistance. Advantage may also 
be taken of the fact that the oscillations of successive 
vehicles in a train are usually out of phase, and any 
slight permanent distortion produced by the loco- 


TABLE II.—Critical Lateral Loads. 











-_ , . Permanent Critical 
Types of | Sleepers 
Rail and per Rail — Load. 
Sleeper. Length.* Tons Tons 
. 8. 
| 
90 R Hardwood N+3 5-6 12-2 
88-5 Denham and N+4+D 7-0 13-5 
Olphert. 
90 R Steel trough N+3 8-6 14-9 
88-5 Denham and, | N+2 | 8-6 14-9 
Olphert. | 


* N is the length of rail in yards. D indicates a duplex chair 
at rail joint. 


motive may be neutralised by the wagons or coaches. 
On this account, the investigators consider that 
few permanent-way engineers would object to 
small lateral movements of track, which, in many 
cases, are of daily occurrence. 

Many of the results obtained during the investiga- 
tion of lateral] forces and track displacements were of 
service to the Pacific Locomotive Committee. The 
worst track distortions and flange forces were 
recorded on a curved portion of the Bhusaval- 
Nagpur section of the Great Indian Peninsula 
Railway, where an increase of 300 per cent. in 
curvature existed over a local length of 15 ft. 
A subsequent survey, five weeks afterwards, revealed 
that this kink had moved 20 ft. farther along the 
track. Exhaustive tests of XB-class engines, with 
friction damping at the bogie and rear truck slides, 
showed that the maximum flange forces did not 
exceed 7 tons on straight track, but might be as 
much as 12 tons or 13 tons on badly-aligned curves. 
Although, according to Table II, this should not 
cause lateral track failure or spreading of gauge in 
pot or metal-trough sleepered tracks, the mainten- 
ance of the tracks would undoubtedly be serious. 
The investigating officers consider that more tests 
at high speeds on curves, are necessary to ascertain, 
how much load, in excess of the values tabulated, 
can be tolerated in cases where a larger number of 
load applications can occur between inspections. 
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American Diesel Engines. By Lacky H. MORRISON. 
Second edition. London: McGraw-Hill Publishing 
Company, Limited. [Price 33s.] 

AutuouGu the general serviceability of this book is 

rather adversely affected by certain shortcomings 

which might have been avoided, the greater part 
of its contents may be commended for the practical 
manner in which they are presented, and, in parti- 
cular, for the detailed explanations that are given 
of possible sources of trouble. The chapter on * Oil 

Engine Installation,” for example, shows that the 

author has had considerable experience in the 

erection, maintenance and repair of oil engines ; 
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the combustion of fuels is concisely and effectively 
treated ; and many incidental comments on design 
details evince an equally well-informed outlook. 

In other respects, however, the book suffers from 
attempts to do too much in a relatively limited 
space, and from various faults of arrangement. 
At the present stage in the development of heavy- 
oil engines, and after the publication of so many 
Akroyd Stuart Prize papers, it is hardly necessary 
to encumber a work of this kind with historical 
accounts of the origin of the type. Neither is there 
real justification, when the air-injection engine has 
obsolete, for long and detailed 


a 


become virtually 
descriptions of various forms of air-injection fuel 
The chapter on air-injection engines pre- 
Che Development of Diesel Engines 
frames is sand- 


valves. 
cedes that on * 
of all Types,’ while that on engine 
wiched between Installation and Work on 
Main Bearings and Crankshafts.’’ Another defect 
is the familiar one of illustrating the various engine 
types by reproductions of photographs instead of by 
drawings, properly annotated with the principal 
dimensions and performance figures. ‘There is also 
a certain amount of repetition, owing to the inter- 
mingling of theory, design, descriptions of engines 
and advice on maintenance in ditierent chapters, 
The replacement of connecting-rod bolts after a 
certain number of working hours is mentioned—a 
precaution, suggested by manufacturers, which is 
rare ly taken and, In general practice, appears to be 
unnecessary. It is rather surprising, however, that 
the author does not refer to the desirability of 
renewing any bolt that 
Connecting-rod bolts not 
rotating fly-wheel, which is what they have to do 
in the event of piston seizure. 


has been abused in service. 


are designed to stop a 


and J. M. 
Limited. 


CHILD, 
Price 


Algebra. By 3S. BARNARD 


Advanced 
London : 
Léa.) 


Macmillan and Company, 
Tuts volume forms a continuation, and constitutes 
to some extent a completion, of a well-known and 
widely used series of algebraic texts. It is a con- 
tinuation in the sense that references to its immediate 
predecessor, the //igher Algebra by the same authors, 
are 80 numerous that it is almost essential to have 
a copy at hand for consultation. Accordingly, the 
reprinting of the final chapter of the previous work, 
as Chapter IX in this, hardly seems justifiable. 
It is oniy to some extent a completion, since the 
authors are of the opinion that “ matrices, sets of 
points, etc., should be dealt with by experts in these 
subjects in special texts.’ Despite these deliberate 
omissions, a very extensive and somewhat miscel- 
laneous range of topics has been compressed into its 
17 chapvers. ‘hough certain of these topics, such 
as the theory of the homographic transformation 
and its application to projection and plane perspec- 
tive, Cross ratios and involution, are more commonly 
encountered in texts on geometry, the algebraic 
approach has much to commend it. 

Un the more strictiy algebraic side, developments 
of the theory of equations include elimination, the 
formation of invanants and covariants, and canoni- 
cal forms. ‘lhe fundamental physical signiticance 
of invanants, as quantities admitting of interpre- 
tation independently of the system 
employed to express them, might perhaps have been 
the theory of infinite series is con- 


co-ordinate 


pointed out, 
tinued with sections on uniform convergence, double 
series, reversion, the multiplication, division, ditter 
entiation and integration of power series. A brief 
addendum turnishes convincing 
evidence that gambling favours the capitalist, and 
of greater moment in 
connection with life contingencis. Apart from two 


on probability 


also introduces matters 
chapters dealing with the complex variable, and 
expone,.tial and logarithmic functions, most of the 
remaining space is devoted to those aspects of the 
theory numbers wherein algebra comes as a 
potent aid to arithmetic. ‘These include continued 
fractions, quadratic residues, indeterminate equa- 
tions of the second degree, primitive roots, Gauss’s 
work on the equation x” l Uv, where n is an 
odd prime, the sum of two or more squares, and the 
factorisation of large numbers. ‘The treatment, if 
largely conventional, is sound and straightforward, 
as was to be expected from authors of such lengthy 
experience in the provision of mathematical texts, 
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IN CHILE AND 
PERU. 


(Concluded from page 124.) 


MARKETS 


Perv, like Chile, is rich in natural resources, both 
agricultural and mineral, because of the varied 
physical features, ranging from the fertile valleys 
on the coast to the high mountainous regions of the 
Andes. The population cannot be stated with 
certainty, but is estimated at about 6,000,000. 
Nearly 4,000,000 acres are laid down to agriculture 
in the irrigated coastal lands and the mountainous 
areas, the chief product being cotton, including the 
favourite Tanguis variety, which forms some 90 per 
cent. of the exports. Sugar is the second agricultural 
crop, other products including rice, wheat, fruit, 
coffee, cocoa, tobacco, etc., while there are also 
important livestock, wool and forestal industries. 
Mineral resources include petroleum, copper, gold 
and silver, lead, zinc and vanadium, while Peru 
is now the world’s largest supplier of bismuth. 
There are large unexploited deposits of iron in the 
form of hematite. About 115,000 tons of coal are 


mined annually, and there are known large deposits | 
bituminous coal and lignite, still | 


of anthracite, 
unexploited. During the past few years, the Govern- 
ment has actively pursued a programme of public 
works, particularly transport and irrigation, and 
has built many roads to open up the country’s 
mining Production and export of pre- 
cious and base metals, as well as petroleum, have 
continued to expand and, as will be seen from Table 
V, herewith, the export trade was at a record high 
level prior to the outbreak of the present European 
war. As will be seen from the further details given in 
Table VI, on this page, Peru’s chief export by value 
is petroleum, followed by cotton, copper and sugar. 


resources, 


TABLE V.—Peru: Imports and Exports. 


Values in Soles 








Year 

Imports Exports Trade Balance 
1927 193,641,980 $11,977,250 118,335, 
1929 189,852,460 335,081,460 + 145,229,000 
1932 76,088,927 178,529,111 + 102,440,184 
1937 2 365,440,446 130,234,923 
1938 24 $42,128,640 81,969,905 
1939 or 381,421,389 125,634,013 





| 
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and although the normal roads are not metalled, 
they are generally suitable for motor traffic. 

Peru’s imports of engineering items in 1938 (the 
latest complete year available) were as follows, 
the comparable figures for 1937 being given in 
brackets :—Metals, 10,462,000 soles (11,136,000) : 
metal manufactured goods, 19,026,000 
(18,835,000); machinery and vehicles, 58,530,000 
soles (47,525,000) ; tools, 5,192,000 soles (4,919,000) : 
and electrical material, 10,812,000 soles (10,722,000). 
The additional details, given in Table VII, on this 
page, of imports of engineering products into Peru 


soles 


TABLE VII.—Chief Countries Supplying Engineering 
Products to Peru in 1937. 
Value in Soles. 
Great United Cities 
Britain States. meen 
Metals 941,000 6.079.000 1,451,000 
Metal manufactured 


5,122,000 


goods 1,949,232 8,082,000 
Machinery and ve- 

hicles 3,946,000 32,391,000 
Tools 989,000 2,332,000 
Electrical material 618,000 4,785,000 





during 1937 from the three principal 
countries, show the predominance of 
goods over British because of the former “ 


supplying 
German 
barter ”’ 


| system, as also the dominant position held by the 





United States in the supply of machinery and 
vehicles. 

With regard to the general outlook in Peru, it 
may be said that the country is now feeling the 
effects of the European war ; trade is dull and the 
coming months will undoubtedly difficult. 
Although petroleum figures as the chief export, the 
full value shown does not return to Peru, so that a 
large influence upon the general position is exercised 
by cotton and, although the 1940 crop is good, less 
than 40 per cent. has so far been sold. In order to 
discourage the importation of luxury goods and to 
afford further protection to Peru’s industry, the 
Government has recently raised the import duties 
on a number of articles, including wireless sets, 
motor cars and aceessories. The leading items of 
importation are machinery and vehicles, metals, 
timber and electrical materials, which come mainly 


be 


| from the United States, but, inasmuch as Britain 


| markets, on page 33, ante, 


| question of trading relations with 


is the chief market for Peruvian cotton, and the 
balance of trade is much in favour of Peru, the whole 
sritain is now 
being studied with a view to increasing sales of 

merchandise from the United Kingdom. 
As mentioned in the article on the River Plate 
3 British manufacturers 


|who are not familiar with South American trading 


conditions, aml who may wish to take the oppor- 


| tunity of extending their markets, should now be 


able to secure assistance from the Export Council 


| through their appropriate group, particularly in 
regard to the formalities introduced by the Defence 


| 


TABLE VI.—Principal Exports from Peru. 
Volume in —er- 
Metric Tons Value in Soles 
Export 
1¥3yu 1038 1939 1938 
Crude petro- 
leum and 
deriva- 
tives 1.448.59 1.706.836 110,862,000 115,938,000 
Copper LOG] 16.883 67,462,000 57,890,000 
Cotton 77,203 69,565 75,191,000 60,567,000 
Sugar and 
by - pr 
lucts 276.573 2604182 41,094,000 25,087,000 
Wool 6,089 5,587 14,430,000 11,071,000 
Hides and 
skins 2.487 » 535 3,131,000 3,119,000 
Local manufacturing industries in Peru have | 


made great strides during recent years, assisted by 
heavy tariff duties. A permanent exhibition of 
Peruvian industries in Lima helps foreign industria- 
and commercial travellers to assess their 
chances of competing with local products. Peru’s 
chief local industry is the manufacture of cotton 
and woollen textiles, shoes, etc., but there are also 
turned out annually some 600,000 tons of Portland 
cement, while among many other mdustries may 
be mentioned bricks and tiles; nails and screws; 
hardware; paints, colours and varnishes; and 
aluminium ware. Water-power resources are esti- 
mated at 4,500,000 h.p. ; at the present time there 
are about 65 generating plants in Peru, of which 33 
derive their power from water. The productive 
capacity of all domestic plants in Peru in 1938 was 
approximately 80,U60,000 kWh, and 5 per cent. 
of this was being used annually. Air transport 
is making great progress, as well as road building, 
despite the mountainous character of the country, 


lists 


Regulations in this country; but a brief account 
of the usual methods of doing business with Chile 
and Peru, as well as a short reference to the regula- 
tions in force on the other side, may serve some 
useful purpose. 

Three ways of opening connections present them- 
selves, namely, through the old-established British 
merchant houses having branches in Chile and Peru ; 
the appointment of a local agent; or a personal 
visit by a representative who speaks Spanish. The 
Department of Overseas Trade, 35, Old Queen- 
street, London, 8.W.1, has issued memoranda on 
methods of trading and the appointment of agents 
in the various South American Republics, in the 
form of separate booklets which also contain valuable 
data on customs and consular requirements, shipping 
documents, marking, storage, advertising, travellers’ 
licences and samples, weights and measures, and 
many other matters. Reports and information on 
marketing conditions, agencies, etc., in Chile and 
Peru, are available at the British and Latin- 
American Chamber of Commerce, lla, Union-court, 
London, E.C.2, and also at the Bank of London and 
South America, Limited, 6, Tokenhouse-yard, 
London, E.C.2. 

The most agreeable time for visiting Chile is 
from October to March, and Peru, from January to 
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April. Generally speaking, there are no fixed THE UNITED STATES LINER 


buying seasons in Chile, but Peruvian buyers place ‘* AMERICA.’’* 

orders in January and February for the winter 

season, beginning in May, and in June and July By Harowv F. Norton and Joun F. Nicuots. 

for the summer season, commencing about Novem-| py, design for the S.S. America finally selected by 


ber. Santiago (the capital) and Valparaiso are the | the owners, the United States Lines Company, and 
largest business centres of Chile, although there are | approved by the Maritime Commission and the United 
important markets along the extensive coastline | States Navy, was developed by Gibbs and Cox, Inc., 
from the nitrate and mining districts in the North | naval architects and the owners’ representatives. 
to the sheep-farming areas in the South. Lima is| It was the culmination of a long series of designs 
the capital and chief commercial city of Peru. nee a by ae ever edbonr A cal 4 toy en ma 
Vi “ip A Me ng : o request, by the Newport News Ship . 
Plame ye on 7 — —— prone r ge Dock Company. At the various stages of development 
Pes X- ; : ; the owners had pointed out the features they considered 
avoided in quotations and estimates. The unit of | undesirable and selected those they considered desirable 
currency in Chile is the peso, which is divided into | in each design. They had also consulted the Maritime 
100 centavos, while in Peru the unit is the sol, also| Commission and the Navy. Gibbs and Cox and the 
divided into 100 centavos. Exchange control has| Newport News Shipbuilding and Dry Dock Company 
existed in Chile since 1931, and certain imports are collaborated in checking the hull and engineering 
subject to quota. Last year, an additional system | — eo ae and also yt ay: oy re 
stresses, power, speed, economy, stability an a- 
of import control by means of prior permits Was | bility and stability in Quanaed condnien. 
introduced at Santiago and Valparaiso. It is a| ‘phe work had begun well before 1935 and was not 


procedure and varying conditions of the exchange | of the contract on October 21, 1937. During that time 
market can exist at the same time at eugene | | eight different tentative designs had been produced by 


country extends for nearly 3, 000 miles from North 
to South, so that there is a marked dissimilarity in | 
the seasons and in the nature of the products | 
exported. 

The following is a résumé of the present regu- | 
lations affecting imports through Santiago and | 
Valparaiso:—The importer must obtain a permit from | 
the Chilean Exchange Control Board before placing | 
an order abroad ; the exporter on this side should | 
take the precaution of ascertaining that this has | 
been done. The permit is normally valid for three | 
months in the case of goods from Europe, but an 
extension can be obtained, should unforeseen delay | 
in shipment occur. A prior permit is no guarantee | 
that exchange will be allotted, since an exchange | 
permit must be applied for when the goods arrive | 
and before they can be cleared from the Customs, | 
and even an exchange permit merely gives authority | 
for cover to be bought as 
The rate of exchange applied in Chile to ordinary | 
imports is the “export” rate, which, for goods | 
from the sterling area, is at present fixed at 100-50 | 
pesos per £. Certain goods classed as luxuries can 
be imported at a higher rate (at present about 
[Ll pesos per £) known as the blangueado rate, 
hut this can only be done by special permission of | 
the control authorities, and the supply of exchange | 3 
in this category is uncertain. There is no exchange; % 

; : 3 4 15 16 11 18 19 2% 22 23 24% 

control in Peru. (7388.0.) Scale for Speed in Knots “encivessinc’ 

The financing of exports to South America is an duplication of the Manhattan and Washington and | 
important point. A large proportion of trade is’ ended with a vessel distinctly different in general 
conducted by means of documentary bills sent arrangements and slightly larger in all principal | 
through a bank for collection, although Chilean and | dimensions. 
Peruvian importers frequently open letters of credit | Perhaps the most unusual feature of the Gibbs and | 
which permit payment to be obtained against | Cox arrangement finally adopted by the owners is the | 
documents in London. Shipments to Chile are | Separated boiler meg et — — yey 
invariably on “‘ cash against documents ’”’ terms ; — gone  naapen melee ee 9 to 

Satie 1g ; mr ree main machinery spaces are protected from | 

in fact, it is inadvisable to draw bills at usance | Qojjision damage by deep fuel-oil tanks on each side. 
because the Chilean monetary law allows the | This arrangement was favoured by the Navy as desirable 


| The designing started with vague ideas of a modernised 








Scale fir Horsepower. ..Thousands 





pesos for an equivalent amount calculated a the | as interfering least with public-space arrangements. 
‘ official ’’ rate of exchange (approximately 72 pesos It also permitted an unusual arrangement of ship’s | 
per £) should the necessary foreign exchange not be | Stores that was favoured by the owners. It has the | 


procurable. Such deposits would then have to be | disadvantage of dependence in the machinery spaces | 
. ’ : , upon forced ventilation, and less ready accessibility | 
converted into sterling, as and when possible, at : 


of granting credit terms by arranging with the col- | tions are aft and the third-class forward, with inter- 
lecting bank to discount bills at, say, 90 days’ sight, | changeable rooms on ‘‘ B” deck. 


importer, who utilises the proceeds to liquidate the 
mais bill a8 soon as pave is available. Sock sion from consideration of the results of tests in the | 
Saisie ote wecade Rete erie: ry Ser U.S. Experimental Model Basin of several mode 
purely @ private arrangement between | independently produced, were those developed by the 
the exporter and the bank, and the exporter would | hull technical department of the Newport News | 
be required to guarantee payment of the bills in| Shipbuilding and Dry Dock Company after testing some 
local currency accepted by the importer. Payment fifty different models in their small model tank at | 
of bills for collection in Peru presents no difficulties | Newport News. The contract allowed four months 
in the absence of exchange restrictions in that | for collaborative work on the final design characteristics 
country, and the terms are usually 60 days or | 224 dimensions. The vessel’s beam and the lines were 
90 days’ sight, the documents being delivered against | 2PPT” ed by Gibbs and Cox, thus finally releasing the 
hes ents Veing Celivered agains’ | design for actual soaeienction, on Behenery 8, 1938, | 
acceptance. The Peruvian currency has recently | ened 


shown a tendency to weaken, ond the rate of! « paper read before the Society of Naval Architects 
exchange on London is now about 25 soles per £/ and Marine Engineers, at Newport News, Virginia, 
sterling. | U.S.A., on May 17, 1940. Abridged. 











peculiarity of Chile that different methods of control | finally completed until several months after the signing | 


points, but this is explained by the fact that the | the Newport News Shipbuilding and Dry Dock Com- | 
pany and at least an equal number by Gibbs and Cox. | 


importer to discharge his obligation by depositing | in case of use as a naval auxiliary and by the owners | 


P 9 bapa rm xi , for making repairs to machinery. In other respects | 
the higher * export” rate. It is possible, however, | the arrangement differs from the Manhattan and | 
for the British exporter to overcome this difficulty Washington principally in that the tourist accommoda.- | 


drawn in local currency and accepted by the Chilean The lines for the S.S. America, as finally selected by | 
‘ i Gibbs and Cox and approved by the Maritime Commis- 
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about two weeks less than four months after signing 
the contract. The keel was laid on August 22, 1938, 
and the launch took place on August 31, 1939. The 
construction schedule provided for sea trials to be held 
about June 15, and delivery about June 28, 1940. 
The launching weight was 16,870 tons, the pressure 
on the grease 1-94 tons per square foot, and the inclina- 
tion of the straight ground ways ¥ in. per foot. The 
vessel started promptly when the launching triggers 
were released and the maximum sliding speed was 
18-4 ft. per second. 


PRINCIPAL DIMENSIONS, ETC., OF THE ‘* AMERICA,” 


Length overall ... sa anil we: Fs 
Length on 32-ft. 6-in. waterline cop, OOO tee 2 i. 
Length b.p. cee on a ey | 
| Beam moulded, maximum aio x. - 
Beam moulded at 32-ft. 6-in. water line 91 ,, 113 
*Depth moulded um sports deck at side 
amidships peas Sib ee: 
*Depth moulded to sun | ao at side 
amidships <a . ee: oe 
| *Depth moulded to prome nade dak at 
side amidships we ‘+ ae |) oe 
*Depth moulded to upper dec k at ihe 
amidships iat 6 «, Sb 
| *Depth moulded to main dec k at side 
amidships aa 55 ... bb os 
*Depth moulded to main a dec ke at lowe st 
point of sheer _ - nes 55 
| Height between main and ‘ - decks, 
frame 162 age _— oe a 10 ,, 
Height between “* A ” and “ B ”’ decks, 


| frame 162... ee oF ee 7 
| Height between ‘“‘ B ”’ and “‘ C ”’ decks, 
frame 162 oeid she we a = 
| Height between *‘ C ” and “‘ D ” decks, 
frame 162 os hens etn vats Dan. Bi, 
| Load draught, moulded ose eet rth.” Oa 
| Load draught... , . st TS 
Sheer forward at forward perp. te a ws 
| Sheer aft at after perp. — 
| Camber, upper deck and above, in 86 ft. 3 in. 
Camber on main deck and below --» None 
| Displacement, full load, tous ... 35,440 
Tons per inch immersion at 32-ft. 6-in. 
moulded draught ome . os nee 
| Deadweight, full load, tons, approx.. 13,061 
| Gross tonnage, approximate .» 27,000 
Net tonnage, approximate... 15,000 


| Block coefficient at full-load draught. 00-5859 
| Maximum section coeflicient at full 


load draught .. es 0:9772 
Prismatic coefficient at fullload draught 0 +5996 
| Waterplane coefficient pei wwe 0°7147 
| Cargo, general, cub. ft., bale ... ... About 265,000 
Cargo, refrigerated, cub. ft., net —_ a 33,500 
| Ship’s cold storage, cub. ft., net we = 34,350 
Baggage space, cub. ft., net ... nes - 19,650 
| Mail space, cub. ft., net - hag - 30,000 
| Shaft horse-power, normal - ... 34,000 
Shaft horse-power, maximum ... 37,400 
Designed speed, in excess of ... 22 knots 
Cruising radius, miles, at 22 knots at 
load draught, about . - 11,000 
Cruising radius as above at 15 knots... 18,000 
F = capacity, 97 per cent. full, tons at 
-1 cub. ft. 4,938 
Pee available ‘for washer ballast, bene 2,238 
Fresh water, tons, 100 per cent. full 4,733 
| Compartmentation, flooding and stabi- 
lity flooded ... 3 compartments 


| Metacentric height estimated to be 


| necessary for 3-compartment flood- 


ing (without margin) wed .. About 4 ft.t 
Cabin passengers “+ een ane 543 
Tourist passengers ons — ond 418 
Third-class passengers ... ont _ 241 
Total passengers —_ sae 1 eee 
Crew 08 one _ nas ~_ 643 


* The lowest point of sheer is aft of amidships, 
| frame 162. 

t The inclining experiment had not been performed 
at the date of writing. This G.M. plus a margin is 
anticipated. The estimated necessary G.M. varies 
a about 3-90 ft. and 4-2 ft., depending upon the 
| operating condition. 


The America was designed as a flagship for the 
United States Lines fleet for a fast and efficient 
passenger and freight service with the Washington 
and Manhattan between New York and Hamburg, 
calling at Cobh, Plymouth, Southampton and Havre. 

In developing the lines as finally approved, it has 
been mentioned, about 50 models were tried in the 
| Newport News tank. In all, over 5,000 test runs were 
|made. These models were not all from the same set 
| of dimensions, as the length, beam and draught of the 
ship varied during the development of the design. 
| Also, bulbous bows, blister sections amidships, fine 
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versus full waterlines, and many other variations of | 


form were tried. As the Newport News tank has a 
wave-making machine, tests were run in-~ artificial 
waves representing seas ranging from 100 ft. to 1,000 ft. 
in length. This range was considered sufficient, as 
North Atlantic storm waves seldom exceed 600 ft. in 
length; however, they are usually high for their 
length and make desirable a ship that will be kindly 
in a seaway. During the tests in artificial waves, 
moving pictures were taken to permit careful study 
and analysis of the motions of the various models. 
Experiments were made with a corresponding 20-ft. 
model in the Washington Model Basin to determine 
the best trace for the bilge keels, the best shape for the 
bossings and the best propellers, in order that the ship 
as a whole should be as efficient as possible hydro 
lynamically. The curves of power and speed for the 
final design are shown in Fig. 1, on page 145. 

In checking the longitudinal hull stresses, calculation 
of the inertia and the height of the neutral axis above 
the base line was made at five equally spaced stations 
along the hull. This was done for the main hull only 
and for the main hull with the erections included in the 
girder. The displacements used were the full load for 
the sagging condition, and the full cargo, one-third 
liquids, and ballast, 28-ft. 6-in. 
draught, for the hogging condition. Bending moments 
were calculated and curves plotted showing the stress 
at various points resulting from locating the standard 
wave crest first at midships and then at the ends. 
The effect on the stress of rolling the wave along the 
hull was also calculated and was based on coefficients 
taken from Professor Meuwissen’s paper on strength 
in the November, 1907, issue of The Shipbuilder. It 
was found that “ rolling the wave,”’ based on the above 
coefficients, resulted in higher stresses amidships and 
aft. but had no effect forward. Including the erections 
in the main hull-girder system resulted in the stress in 
the strength deck decreasing from 8-6 tons to 8-2 tons 
per square inch 

rhe detail specifications for the 
by Gibbs and Cox and issued by the Maritime Com- 
mission, required the work to be in accordance 
with all applicable laws of the United States, to entitle 
the vessel to highest classification by the American 
Bureau of Shipping, to meet the approval of the Navy 
Department, and to meet the requirements of the Con- 


two-compartment 


vessel, as prepured 


done 
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resulting stresses are considered to be conservative and 
within good practice limits for medium steel. No 
special steels are used in the vessel. 

The double bottom is 6 ft. in depth for 373 ft. of 
its length, increased to 8 ft. forward and 15 ft. 6 in. 
aft. The after 90-ft. extension of the inner bottom in 
way of the fresh-water tanks is non-watertight. Some 
floors are solid plate, lightened, and others of open 
type. The centre vertical keel extends from 6 ft. 6 in. 
aft of the forward perpendicular to the after perpen- 
dicular. It is watertight except in way of the peaks, 
No. 1 double bottom and the deep double-bottom fresh- 
water tanks aft. Longitudinal watertight intercostal 
side girders, 18 ft. 3 in. off the centre line, extend 
throughout the machinery space amidships. Longi- 
tudinal bulkheads forming the inner boundary of the 
deep wing fuel-oil tanks extend through the machinery 
spaces and are carried up to “ B” deck. All double- 
bottom tanks amidships are for fuel oil or oily ballast. 
Water is carried in the double bottom forward and aft. 
There are 35 double-bottom tanks in all. The placing 
of all fuel oil amidships increases the speed of provi- 
sioning the ship and minimises the piping required. 
The peak tanks are piped for both fresh and salt water. 

The bottom shell plating amidships is 37-5 lb. per 
square foot, the side plating to “ A” deck is 35-5 Ib. 
and the sheer strake is 35 lb. The ship is primarily 
of riveted construction ; however, welding is used for 
foundations, kingposts, masts, pads and countless 
details of the kind. The bulkheads are welded, with 
riveted boundary bars. The bilge keels have a length 
of about 250 ft. and are at an angle of 45 deg. with 
the base line throughout. The width is 4 ft., measured 
normal to the shell. The follow model test 
determination of the streamline at a speed of 
23 knots. 

The frame spacing amidships is 36 in., decreasing 
forward by l-in. gradations, at } length from the 
forward perpendicular, to 27 in. and decreasing further 
at ,', length to 24 in. Aft, at % length from the 
forward perpendicular, the spacing decreases to 24 in. 
by 2-in. gradations. The framing consists of 
channels, in general, 10 in. deep up to * C” deck and 
8 in. deep to the promenade deck. The frames are 
joggled throughout, liners being fitted. Web 
frames in conjunction with stringers are fitted in 
No. 1 and No, 2 holds, due to the long span. Deep 


traces 
flow 


side 


no 


vention for Safety of Life at Sea, the United States | web frames are fitted in way of the bossing to minimise 


Public Health Service and the report of the Senate 
Technical Committee on Safety at Sea (Senate Report 
No. 184). In respect to safety as to alarm systems and 
life-saving equipment, fire resistance, fire zoning, fire 
detection, fire fighting, floodability and 
strictest form. In many respects the arrangements go 
beyond the international regulations governing vessels 
of other nations. The fireproofing regulations in 
Report No. 184 have been exceeded. In regard to 
flooding and stability flooded, Report No. 184 and all 
applicable regulations require only that the ship be 
two-compartment. The America is three-compartment, 
both for flooding and stability flooded, down to the 
lightest anticipated service condition, which is one- 
third cargo, fuel oil and fresh water. To provide 
sufficient stability when flooded, some water ballast is 
required under certain operating conditions. The 
America is built and equipped according to the regu- 
lations of the Public Health Service, the Fire Under 
writers, the British Board of Trade, the Bureau of 
Marine Inspection and Navigation, and the American 
Bureau of Shipping, under whose special survey the 
veasel is given the highest rating for North Atlantic 
passenger service. 

he general structural design of the hull is as indi- 
cated on the profiles and arrangement plans, Figs. 
2 to 12, on Plate X. There are ten decks, the sports, 
sun, promenade, upper, main, a | 

D), ind “E” decks, respectively. “E” deck 
is fitted only in No. 1 hold D” and “C” decks 
extend forward and aft of the machinery spaces. The 
_ A," main and upper decks are continuous for 
the length of the ship. The promenade deck extends 
for a length of 513 ft. 9 in. and is the main strength 
deck for the midship portion of the vessel. It has on 
each side an athwartship overhang of 2 ft. beyond 
the line of the hull immediately »elow. The tumblehome 
to the underside of the promenade deck is 3 ft. 7} in. 
The sun deck, above the promenade deck, has a length 
of 360 ft. 8 in., and the sports deck a length of 343 ft. 
9 in. As the stack is fitted with soot collectors, as 
well as a special “ sampan’”’ top, it is expected that 
this deck will be kept quite clear of smoke and cinders. 
Forward on the sports deck is the pilot house with the 
chart room, fire-control station and the radio rooms. 
The bridge front is so designed that the wind will be 
deflected up and over the head of the officer on watch. 
The forward stack, being a dummy, is utilised to house 
the emergency generator and battery room. No expan- 
sion joints are fitted in the superstructure, the deck 
plating being increased in thickness as necessary to | 


| 
| construction, octagonal in shape. 
stability | 
flooded, the America embodies all recent ideas in their | bulkheads. 


vibration. Channels are used, in general, for beams in 
the lower decks, and bulb angles in the decks above. 
Pillars, over 15 in. in diameter are of welded plate 


The ship is fitted with 14 transverse watertight 
At the ends they extend to the main 
and in way of the machinery spaces, to “A” 
Cofferdams are fitted over all deep fuel-oil and 
fresh-water tanks, except the peaks. The shaft alleys 
are connected by passages for cross flooding. Due 
to the numerous power-operated watertight doors 
in the transverse bulkheads and to these cross passages, 
the crew can walk the entire length of each shaft alley 
on either side or cross over at three places, thus provid- 
ing convenient access to any steady bearing. Com- 
partments abreast of the shaft alleys, except tanks, 
are fitted with small doors to permit cross flooding 
and minimise any heeling moment due to underwater 
damage. The refrigerated spaces on “ D” and “C” 
decks are fitted with similar flooding doors. 

There are 59 watertight doors, all but two of which 
are power operated from the bridge. The 57 power- 
operated doors are of the horizontal sliding hydraulic 
type. To avoid a complete disablement due to the 
failure of a pipe. by collision or otherwise, two inde- 
pendent hydraulic systems are installed, each complete 
with accumulator tank and motor-driven hydraulic 
pump. Each system is arranged to operate the doors 
on alternate bulkheads. The accumulator tanks, which 
are normally half full of air and half full of liquid 
under 700 lb. pressure, have sufficient residual power 
to operate the system as required by the rules when the 
pump isinoperative. The pumps and tanks are installed 
in the machinery hatch, together with a storage tank 
and an air compressor for charging the tanks. Both 
systems are cross connected so that, in an emergency, 
doors on either system may be operated by the other 
system. All the doors are arranged to be closed at 
any time from a single control in the wheel house. 


deck, 
deck. 


Each door is also arranged to be operated locally | 


from either side of the bulkhead, either by the hydraulic 
system or manually, and by extension shafting from 
above the bulkhead deck. 
bridge is in the * close * position and a door is opened 
locally by the hydraulic system, the door will close 
automatically when the local control is released. A 
pre-warning electric bell at each door rings when the 
door is operated from the bridge, and a mechanical 
warning bell rings while the door is in motion. The 
two doors which are hand operated only, are located 
in the longitudinal bulkheads separating the shaft 
alleys. These two shaft-alley doors are normally locked 


function as a part of the main hull-girder system. The! open with padlocks and, in case of shell damage on one 





When the control on the | 
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side, act as cross-flooding doors to prevent excessive 
list due to flooding one side only. If both shaft 
alleys should be flooded, these doors make it possible 
to send down a diver to unlock and close them, after 
which the undamaged side may be pumped dry, 
keeping the vessel upright by means of appropriate 
counter ballasting. 

The stem of the vessel has a cast-steel forefoot, 
fitted with an extension for paravane gear, and a rolled- 
plate upper section well rounded. The stern frame 
consists of five steel castings weighing a total of 41 tons. 
Two gudgeons are provided for the rudder. The 
spectacle frame is of the “clearwater ” symmetrically- 
streamlined type and is composed of two steel castings 
bolted together through the centre vertical keel. The 
trailing edge is well tapered and fined to a radius of 
4 in. at the edge. The total weight of the spectacle 
frame castings is 65 tons. While unsymmetrical 
tapering of the endings might have slightly improved 
the propulsive coefficient, it was decided that on a 
passenger vessel of this kind it was better not to risk 
the possibility of thereby adding to vibrational effects. 

There is one 26-in. inside diameter cast-steel bower 
hawse pipe on each side of the ship. Each casting 
weighs about 7 tons. They are of the outside bolster 
type with the shape of bolster and angle of pipe so 
designed that the anchor turns over and stows properly 
no matter which way the flukes come up. The design 
was developed in the usual way from a small-scale 
half model of the bow of the ship with hawse pipe, 
anchor and chain. The two bower anchors weigh 
21,560 Ib. each and the spare anchor 18,340 Ib., all of 
the stockless type. The spare anchor is stowed under 
and handled by the 10-ton booms on the forward 
kingposts. The bower chains are each 165 fathoms of 
3-in. diameter Di-Lok stud-link, handled by two inde- 
pendent electrically-driven windlasses. There is also 
a 16-in. diameter cast-steel towing pipe on each side 
at the bow. 

The two bower windlasses are of the direct-geared 
type, each driven by a 100-h.p. electric motor. Each 
windlass is designed to raise its anchor and 30 fathoms 
of 3-in. chain at an average speed of 5 fathoms a minute. 
The wildcats are on the upper deck and are driven 
through vertical shafts. The arrangement is such that 
either motor can drive either or both wildcats. The 
motors and gearing are located on the main deck with 
the locking head and band brake for each wildcat 
mounted inside the bull gear housing. At the stern 
there is an 18-in. diameter hawse pipe for the stern 
anchor, which is of the stockless type’ and weighs 
7,805 lb. The chain is 120 fathoms of 1§-in. wire 
diameter Di-Lok stud-link, handled by an electrically- 
driven windlass of the vertical direct-geared type at 
an average speed of 5 fathoms. The band brake and 
locking head are mounted on an extension of the wildcat 
hub below the main deck and the motor and gears are 
located on “ A ”’ deck. 

The rudder is of the semi-balanced double-plate 
streamlined aerofoil design made up of castings and 
structural steel and welded. The total weight is 33 tons. 
The area of the rudder is approximately 425 sq. ft. 
The stock is solid, with a diameter of 244in. The main 
steering gear is of the hydro-electric type with two pairs 
of cylinders and two double 18-in. hollow rams located 
on “ D” deck. Each pair of cylinders is self-contained 
on one bedplate. Each double end ram is connected 
to the rudder crosshead by double links. The steering 
gear is capable of operating the rudder from hard-over 
to hard-over in 30 seconds with the ship going ahead 
at 23-5 knots. The gear is served by duplicate pumping 
units. The gear is actuated selectively by a hydraulic 
telemotor or the gyro-pilot. The hydraulic telemotor 
is operated from steering stands in the wheelhouse and 
on top of the wheelhouse. 

An auxiliary steering gear of the quadrant type is 
fitted. The quadrant, which is mounted directly above 
the main gear crosshead, is driven through a pinion 
and extension shafting by a motor and a worm reduc- 
tion unit located on the main deck. To avoid the 
possibility of the rudder being hydraulically locked by 
the main gear, a by-pass valve operated from the 
auxiliary steering-gear room permits the flow of oil 
between the cylinders when the auxiliary steering gear 
is in use. 

The America is provided with mooring and warping 
gear to the full requirements of the owners and also 
of the Panama Canal authorities. There are two 
electric capstans and two 18-in. and six 16-in. cast-steel 
bitts forward on the upper deck, with a riding bar and 
two vertical roller fairleads, so arranged that warping 
may be done by either capstan on any line from any 
roller of any chock on either side forward of the break- 
water. By the use of the fairleads and riding bar, 
three lines from either side of the ship can be handled 
simultaneously on the two capstans and the gypsy head 
on the windlass. Aft there are three capstans, two 
18-in. and eight 16-in. bitts, to which the same remarks 
apply. Just outside of the deck house on each side 
of the forward end of the promenade deck there is a 
16-in. bitt and closed chock. The gypsy head on the 
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; end of the vessel on “OC,” “B” and “A” decks; 
| the steward’s crew spaces are aft on the same decks. 
|The crew’s covered recreation and working deck, 
together with the crew’s recreation rooms and barber 
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20-ton winches and the vertical roller fairleads port 
and starboard are used for warping. These closed 
chocks, together with the bow mooring rings, the closed 
chocks port and starboard at frame 229 and the stern 
chocks, cover the Panama Canal requirements for an 
eight-locomotive ship. Stowed on reels about the ship 
are 270 fathoms of 10-in. and 270 fathoms of 9-in. 
circumference manila rope and 150 fathoms of 2}-in. 
diameter wire tow-line. Each capstan has a capacity 
of 25,000 lb. at a rope speed of 50 ft. per minute. 

The arrangement of the bulkheads provides four 
large cargo holds forward. The two forward holds are 
served by hatches having fireproof steel covers through- 
out. The Nos. 3 and 4 holds and the refrigerated-cargo 
spaces just above are served through side ports on 

B” deck and then down hatch trunks over which are 
fitted rotating-jib cranes. The mail rooms are aft on 
*D” deck and are served by a trunked hatch from the 
weather deck, with a steel partition fitted down the 
middle of the trunk. The baggage rooms for the three 
classes are combined into one, which is on “ D ” deck 
just forward of the mail room and is served from a 
separate hatch. Nos. 1, 2 and 5 hatches and tween 
decks are fitted for automobile stowage. Fuel-oil deep 
tanks separate the forward hold from the forward 


boiler room. These tanks run from the tank top nearly | both sides. 


to the underside of ‘‘ B” deck, from which they are 
separated by a 6-ft. 6-in. cofferdam. 





VesseL Unprer Construction: Apriz 3, 1939. | 





| mastic deck covering and the angle framing is supported 


| shop, are located on the extreme after end of the main 
| deck. The crew access forward and aft is through a 
| passage on the port side of ‘** B”’ deck from the fore- 
| peak bulkhead to frame 207 and then down a stairway 
|to ““C” deck and on to the extreme after end of the 
vessel. 

The galley for the crew and third-class passengers is 
on “ B” deck just abaft the machinery hatch and just 
forward of the third-class dining saloon. The special 
kosher galley is farther aft on the starboard side. The 
bakery and butcher shop are on the port side of the 
| same deck, as well as the crew’s canteen, crew’s pantry 
| and various crew's mess rooms. The cabin and tourist 

galleys, pantries and service spaces are immediately 
| above on * A ”’ deck and occupy all of the space between 
| the cabin dining saloon forward and the tourist dining 
} saloon aft. The cooking and baking equipment is 
| electrical of the most modern and elaborate type. The 
| deck covering is carborundum non-slip tile. 
| When stores are brought on board thyugh the 
| stowing ports on “ B” deck at frame 163, they are 
| sent down to the ship’s refrigerated spaces on “CC” 
j}and *‘ D” decks, or the stores spaces in the hold, by 
| a selective spiral chute at frame 166 starboard. These 
~~ are brought to the butcher shop and galley 
| 





|and pantry spaces by the electric elevator on the port 

side at frame 166. This arrangement of concentrating 
all stores into one section of the ship with one principal 
| means of access is intended to enable the chief store- 
| keeper to keep a more vigilant eye upon the stores. 
| Electric dumb waiters provide service from the main 
galley and pantries to service pantries on each deck 
above for room service, service bars and deck service. 
The third-class staterooms are forward on ‘ C,” 
| 





*B” and “A” decks, with convertible tourist third- 
class staterooms aft of amidships on “CC” deck and 
| the third-class covered promenade, library and chil 
| dren’s playroom forward on the main deck. The 
| third-class open promenade is forward on the promenade 
|deck. The third-class dining saloon, which is just 
| forward of amidships on “ B” deck, is completely air- 
conditioned. It has a normal seating capacity of 165, 
and a maximum of 173. The third-class lounge, and 
also smoking room, are forward of “A” deck. The 
lounge is fitted with a fully equipped cinema room. 
| The tourist-class accommodations are in the after end 
|of the vessel on “©,” “B” and “A” decks, with 
| convertible tourist-cabin staterooms on the “A,” 
|main and upper decks. Nearly all tourist-class state- 
|rooms have a private bath, or shower, and _ toilet, 
| The tourist-class dining saloon on “ A” deck just aft 
|of the main galley is completely air-conditioned. It 
receiving lightered cargo. The ship's refrigerated and has a normal seating capacity of 230 and a maximum 
other stores are loaded through stowing ports on “ ( ” | Of 238. The tourist-class enclosed promenade encircles 
deck and are handled as described in the section on | the tourist smoking room on the main deck. The 
galleys and pantries. | tourist-class open and covered promenade and the 
There are 20 cargo winches, driven by 35-h.p. | tourist lounge and cinema are on the after end of the 
motors. Four of the winches are located below decks | Upper deck. The cabin-class open promenade on the 
for serving cargo cranes. The remaining 16 winches are | Upper deck aft is convertible to tourist class when the 
on the weather deck for serving the cargo booms. need arises. 
All winches, except those at No. 2 hatch, where the The cabin-class accommodations are located amid- 
20-ton booms are located, are single-speed, single-drum, ships on the main, upper and sun decks. ‘There are 
single-reduction, with herringbone gears, designed to lift | four de luxe two-person suites on the upper deck, 
6,000 Ib. with a single whip. The four winches at No. 2 | complete with sitting room, bed room, bath and maid's 
hatch are double-drum, having a high-speed drum | room, and four de luxe two-person suites on the main 
like those of the other winches, and a low-speed drum deck with a sitting room, bed room and bath. There 
for handling the 20-ton booms. | are two three-person de luxe staterooms, one port and 
The refrigerated cargo spaces forward on ‘* D” deck | one starboard, between the suites on the upper deck. 
are all air-cooled and arranged for temperatures as | All cabin-class staterooms have a private bath, or 
low as 10 deg. F. Each space is insulated with incom- | shower, and toilet. The cabin dining saloon is located 
bustible material between frames or beams and covered | on “ A” deck just forward of the main galley and is 
with }-in. steel plating. Both the butts and seams of the fully air-conditioned. The number of passengers seated 
plating land on and are welded to angle framing which | is 348 normal and 390 maximum. — ; 
is supported about 2 in. clear of the flanges of the beams| The entire promenade deck is given over to cabin- 
and frames by 2-in. incombustible marine furring bolted | class-public spaces. At the forward end of the deck is 
to the angle framing and to the ship’s beams and the smoking room and bar. Aft of this is the foyer, 
frames. The steel-plate lining is aluminium-painted on which opens into the lounge. The lounge is two decks 
The deck construction is the same, except |in height. A stage is provided in the after end, with 
that the plate is 4 in. thick covered with 1}-in. thick | a cinema screen. The room for cinema projection 
is on the upper level at the forward end. Aft of the 








The two masts have telescoping topmasts and are | on blocks of marine furring, bolted to clips on the deck. | lounge on the port side is the library and on the star- 


radio and signal masts only, with no cargo gear on| The ship’s cold-storage spaces on “C” 


and “ —)”| board side the shopping centre. Aft of the library 


them. The kingposts forward, one port and one star- | decks aft are all brine-cooled, arranged for temperatures | there is the cocktail lounge on the port side and the 


board, each carry one 5-ton and one 10-ton boom on | 
the forward side over No. 1 hatch and two 5-ton and | 
one 20-ton boom on the after side over No. 2 hatch. | incombustible. | 
The fact that one boom forward on each side is of | 
10-ton size is for the purpose of handling the spare | and directly under the after stack. The refrigerating 
The two kingposts aft, one port and one| machinery is located in the compartment abaft the | rubber. 


anchor. 


from 10 deg. to + 45 deg. F., and are insulated | reception room on the starboard side with a bar 
and lined in the same way. The entire construction is | between. Aft of these is the cabin ballroom. The cabin 
| enclosed promenade surrounds all of the public spaces 
except the smoking room and is fitted with full-view 
| windows. The deck covering is slate-blue grooved 
On the extreme after end of the deck there 


The engine room is situated between the boiler rooms 


starboard, each carry two 5-ton booms forward and | after boiler room. Aft of this, and extending up to| is an open promenade. Between the open and enclosed 


two aft over Nos. 5 and 6 hatches. The first hatch is|** D” deck and to the stern of the vessel, are deep 
for cargo and baggage; the second is the mail hatch, | 
which has a partition in the middle to aid in segregating | 
Nos. 3 and 4; the inner bottom nearly up to “ B” 
hatches each have two 3-ton jib cranes and cargo | gency-generator room is topside, at the base of the 
ports on “ B”’ deck. Each cargo port has a hinged | forward stack. 

platform which may be rigged outside to assist in| 


the mail for different ports of call. 





| promenade there are heavy teak folding doors with 
| glass fitted in the upper panels, extending from side 
to side of the ship. There is also a cabin-class open 
| promenade on the sun deck outside of the houses which 
completely encircles the deck. The deck officers’ 
| quarters are on the sports deck aft of the pilot house. 
The deck and engine crew spaces are in the forward The engineers’ quarters are on the port side of the 


fresh-water tanks. At the sides of all three of the main 
machinery spaces are deep oil tanks extending from 
deck. The emer- 
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sun deck aft. The engineers’ and deck officers’ mess 
and pantry are on the sports deck abaft the machinery 
hatch. 

Che America is equipped with the usual life-saving 
appliances required by the Bureau of Marine Inspection 
and Navigation. There are life preservers of adult 
size for every person for whom a berth can be provided, 
including both passengers and crew, a total of 1,850, 
besides which there is an additional 10 per cent. of 
that total life preservers. Extra 
buoyant apparatus, consisting of small box floats 
that may readily be thrown ovetboard, is also provided 
to the extent of 25 per cent. of all persons on board, 
or 31 floats of 15 person capacity each. There are 
24 cork-ring lifebuoys distributed about the decks at 
for emergency Twelve of 
them have water lights attached, for night rescue work. 

There are sixteen lifeboats, all on the sports deck 
level. The forwardmost one on each side is a 28-ft. 
35-person boat propelled with oars. These 
handled by mechanical davits and electric 
winches capable of hoisting the boats fully loaded. 
All of the other boats are handled by gravity davits, 
with elegric winches for hoisting the boat. All 
winches will lower the loaded boats merely by lifting 
the brake lever. They stop lowering when the lever is 


in children’s-size 


convenient points use. 


rescue 


boats are 


released. The next boat aft on each side is a 104-person 
35-ft. motor boat equipped with radio sending and 
receiving apparatus. All of the other boats are 


135-person 35-ft. boats fitted with hand-propelling 
spparatus operating a propeller. These are the largest 
lifeboats thus far built in this country. The lifeboat 
embarkation deck is the sun deck, where provision is 
made for holding the boats close to the deck edge and 
gates are provided in the rails to permit ready access 
to the boats All boats are of steel and are fitted with 
detachable aluminium skids to assist in going down the 
high side of a listed ship 

By the of Mr. H. F. Norton 
naval architect of the Newport News Shipbuilding and 


courtesy who is the 


Dry Dock Company, we are enabled to supplement the 
illustrations of the paper by the five photographs 
Figs. 13 to 17. inclusive, showing the vessel under 
construction, which are reproduced on pages 147 and 
mh Ep. E 
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BRITISH STANDARD 
SPECIFICATIONS. 

ler following specifications of engineering interest 
have | n sued by the British Standards Institution 
Copies are obtainable from the Publications Depart 
ment of the Institution, 28. Vietoria-street. London. 
S.W.1, and, unless otherwise stated, the price is 2s 
net. or 2e, 2d. ineluding postage 

Pre } l Two further specifications have 
now been issued in the seri if standards for engineers 
precision tools The first relates to engineers’ steel 
parallels (No, 906-1940) and the second to dial gauges 
for linear measurements (No. 907-1940 The sper ifica 
tion for engineers’ parallels deals with the general 
limensions and permissible errors in parallel blocks of 
sizes } in. by } in. by 4 in., to 2 in. by 4 in. by 16 in 
Provision is made for two grades of accuracy, one for 
high-precision work and the other for ge neral toolroom 
1a The pecification for dial gauges applies to the 
most mmonly used type f gauge in which the 
plunger movement is parallel to the dial; it does not 
overt uges wit! back plunger movement The 
main purpose of the specification is to establish stan 
dards for accuracy Considerable latitude is allowed 
in the general design of the gauge, although certain 
requirement ire includec in respect of matters of 
detail where these have a direct bearing on the initial 
vecuracy, or the maintenance of accuracy, or on the 
“ase with which the dial gauge may be read.* The 
tables of permissible errors given relate to dial gauges 
from [|] in. to 2 in. in diameter, measuring by steps of 
0-001 in., 0-005 0- 0001 in., and 0-01 mm An 


ippendix contains notes on various methods of testing 
dial gauges, with particular reference to the accuracy 
f calibration 

G tal Ingot ” istings The revision of a 
number of specifications for non-ferrous metals has 


cently been undertaken, and, among the revised 


specifications now published are No. 382, dealing with 
88 10/2 (copper-tin-zine) bronze or gunmetal ingots for 
general engineering purposes, and No. 383, dealing 
with SS 10 unmetal sand and chilled castings for 


gener il engineering puryx ses. 
published in the 
interesting amendments 
manner in which the test 
its, it 


Both specifications are 
over Probably the most 
are those dealing with the 
piece is taken. In the case 
sper ified that tensile test pieces shall 
separ ately in the re-melted ingot 
d shall not be annealed. hammered or otherwise 
being tested. In the case of chilled and 


same ¢ 


Tt ing is 


he sand from 


cast 


reated bef 


re 








ENGINEERING. 


sand castings, it is laid down that, unless otherwise 
specified, the test pieces shall be cast separately in 
moulds of the same material as that used for the 
castings which they represent. If, however, the pur- 
chaser of sand castings should desire his test specimens 
to be cast on the castings instead of separately, he 
should specify this with his inquiry and order. 

Tungsten-Filament Electric Lamps.—A ninth revision 
of specification No. 161, first published in 1921, has 
just been issued. The specification deals with tungsten- 
filament general-service electric lamps, and the actual 
modification to the new edition is only a small one, 
namely, the raising of the efficiency of the 150-watt 
lamp and a change of the cap of the 200-watt lamp. 
It was felt, however, that a new edition should be issued 
as there had been an addendum slip to the previous 
(June, 1937) edition, which added a schedule for low- 
voltage coiled-coil filament lamps. There were also 
one or two printing errors in that edition which have 
been corrected in the new issue. 

Tins and Cans for Food Products and other Commo- 
dities.—The machinery of the British Standards Insti- 
tution has been adapted to enable war-emergency 
revisions of British Standard Specifications, or the 
preparation of war-emergency specifications, to be 
carried out with a minimum of delay. Under the 
Emergency Powers Defence Act, an Order (S.R. & O. 
1940, No. 1308) has been issued by the Ministry of 
Supply which controls the manufacture and use of 
tins and prohibits certain commodities from being 
packed in tins. The use of this form of container for 
food products is restricted to the commodities given in 
war-emergency specification No. 866-Part I-1940. Pro- 
ducts other than foods are dealt with in Specification 
No. 866-Part II-1940. Both specifications contain 
detailed standard schedules of the capacities and 
dimensions of the tins for the various products. The 
data are intended for British packers in the United 
Kingdom engaged on home-trade requirements. The 
schedules have been settled by Priority Committees in 
consultation with the British Standards Institution and 
with industry, and any revisions will be undertaken 
only on the instruction of the Minister of Supply. The 
price of Part I and Part II is 9d. net each, or 1s. each, 
postage included. 
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Mechanics of Liquids. An Elementary Tezrt in Hydraulics 
and Fluid Mechanics. By PRoressor R. W. POWELL. 
New York The Macmillan London : 
Macmillan and Company, Ltd. net. 
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Rigid Frame Bridges Part II! Tests of Structural 
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Cement Association. By R. W KLUGE. [Price 
10 cents Ill., U.S.A Engineering Experi- 
ment Station, University of Illinois. 
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Canadian Engineering Standards 
Vaterials. Ninth edition. 
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Dry Batteries. How to Make Them. By G. B. HUGHES. 


Hutchinson's Scientific and Technical Publi- 


[Price 68 


London 


cations, net 


Air Photography Applied to Surveying. By Dr. C. A. 
Hart. London Longmans, Green and Company, 
Ltd Price 25s. net 

Engineering Inspection. An Introduction to Inspection 


Work, Including Special Reference to Aero Requirements. 


By A. C. PaRKiInson. London: Sir Isaac Pitman and 
Sons, Ltd [Price 6s. net 

ipplied Mechanics By PROressOoR A. P. POORMAN. 
Fourth edition London MeGraw-Hill Publishing 
Company, Ltd Price 18s 
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PERSONAL. 


Mr. D. N. GILt has been appointed 


Ottawa Electric Railway Company. 


manager of the 

Dr. R. W. SORENSEN, professor of electrical engineering 
at the California Institute of Technology, Passadena, has 
elected president of the American Institute of 
Electrical Engineers. 


been 


Mr. GrRirrirH BREWER, the newly-elected Presiden 
of the Royal Aeronautical Society, will take office o: 
October 1. 

Mr. D. G. FRASER has recently retired from th: 


position of Works Manager of the Dalzell Steel Works 
Motherwell, of Messrs. Colvilles, Limited. 

The address of the publicity department of MEssr- 
E. K. CoLe, Lrurrep, is Green Park Hotel, Aston Clintor 
Bucks., until further notice. 

Mr. L. J. BoucwerR has been appointed chief assistant 
to Lieut.-Col. G. L. Hall, assistant engineer (signals and 
telegraphs) of the Southern Railway Company. 

Mr. L. E. Harvey, A.M.I.E.E., M.Inst.T., 
from the position of technical investigation 
tramways and trolley omnibuses, London 
Transport Board, on August 1. Mr. B. SMITrHin has 
appointed an officer of the Board with the title of engin 
eering superintendent, tramways and trolley ominibuses 

Mr. ROBERT CRICHTON, C.B.E., B.Sc., 
elected a director of The Lancashire Steel Corporation, 
Limited, and of The Wigan Coal Corporation, Limited 

Mr. E. C. PEARSON has resigned his seat on the board 
of Messrs. The Variable Speed Gear, Limited, 6, Broad 
way, Westminster, London, 8.W.1. 

Mr. J. M. DUNCANSON Mr. Raven 
ALsSop as Deputy Controller of Steel Supplies under the 
Ministry of Supply. Mr. Duncanson previously held the 
position of Assistant Controller of Steel Supplies, in 
which he has been succeeded by Mr. A. G. E. BrIGGs, 
formerly Director of Alloys, Special Steel and Ferro- 
Alloys for the Iron and Steel Control. 


retired 
officer, 
Passenger 


been 
been 


has 


has succeeded 








TENDERS. 


We have received from the Department of Overseas 
Trade, Great George-street, London, S.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are as stated. Details may be obtained on applica 
tion to the Department at the above address, quoting 


the reference numbers given. 

Overhead Travelling and Traversing Crane, 5-ton, 
double-girder, hand-operated, complete with lifting and 
operating equipment and running rails and gantry 


girders. 


Electricity Department, City of Cape Town, 


South Africa; October 50. (T. 21,342/40.) 

Laundry Machinery, Steam Disinfector and Electri 
Motors for Krugersdorp Mental Hospital. Public Work 
Department, Pretoria ; October 10. (T. 21,352 /40.) 

Disinfectant Fluid, 22,200 gallons, in one-gallon iron 
drums, and 15,900 gallons, in five-gallon iron drums 
South African Railways and Harbours, Johannesburg ; 
October 4. (T. 21,345/40.) 

Machine Twine, 8,000 Ib. No. 1-3 cord reverse twist 


South African 
October 4 


and 3,000 ib. No. 1-3 cord ordinary twist. 
Railways and Harbours, Johannesburg ; 
(T. 21,346 /40.) 

Shore Steaming Plant for Port Elizabeth. 
Railways and Harbours, Johannesburg ; 
(T. 21,349 40. 

Lighting Plant, 15-kW, 
cultural College, Glen, Orange Free State. Union Tender 
and Supplies Board, Pretoria ; October 10. (T.21,351/40 


Electric Cooking Plant and Refrigerator for new G.P.O. 


South African 


7s 


October 2 


Diesel-engine driven, for Agri 


Bloemfontein. Union Tender and Supplies Board 
Pretoria ; October 10. (T.Y. 21,353/40.) 

Motor-Driven Magneto Generators, heavy-duty type 
three 220-volt d.c.; sixteen 220/30-volt, 50 cycles 


and four 240-volt, 50 cycles, single-phase 
October 10 


single-phase ; 
Union Tender and Supplies Board, Pretoria ; 
(T. 21,355 /40 

Switchgear, outdoor, 
suitable for 66 kV, three-phase, 
State Electricity Commissioner of Victoria, 
(T. 21,385 /40.) 

Joint-Box Compound, six months’ supplies (monthly 
requirements, 2,800 Ib.). City Council, Johannesburg ; 
September 14. (T.Y. 21,428/40.) 

Low-Tension Underground Cable, comprising 400 ft. of 
0-0225 sq. in. and 750 ft. of 0-04 sq. in., four-core cable 
for use on a 380 /220-volt, three-phase, four-wire, 50-cycle 


type, and accessories, 
three-wire 


Melbourne 


open 
systems. 


September 3. 


system. Public Works Department, South Africa 
October 24. (T.Y. 21,433/40.) 

Electri« Lamps as required for the year ending 
December 31, 1941 South African Railways aod Hat 
bours, Johannesburg ; September 30 r.¥. 21,434/40 
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NOTES FROM THE NORTH. 


GriasGow, Wednesday. 

Scottish Steel Trade.—-There is no change to report in 
the state of the Scottish steel trade and the output is 
on a level never before achieved in the industry. The 
demand for supplies cannot be wholly met by local 
production and a considerable quantity is being imported. 
Shipbuilders are fully employed and practically all other 
consumers are in a similar position. The great increase 
in the tonnage of steel scrap coming from overseas is an 
important factor in the present production of steel. The 
makers of black-steel sheets are working at high pressure, 
and the demand for galvanised sheets is also very strong. 
The following are to-day’s quotations :—Boiler plates, 
151. per ton; ship plates, 141. 3s. per ton; sections, 
131. 13s. per ton; medium plates (rolléd in sheet mills), 
4 in. and thicker, 18/. 7s. 6d. per ton; mild-steel black 


sheets, No. 21-24 gauge, close annealed, 191. 7s. 6d. per 


21-24 gauge, 
No. 24 gauge, 


ton; galvanised sheets, plain, No. 
231. 2s. 6d. per ton, and corrugated, 
221. 12s. 6d. per ton. 

Malleable-Iron Trade.—In the West of Scotland 
malleable-iron trade a steady demand exists. The 
re-roiling of steel bars is keeping all the mills working 
at full capacity as there are very heavy demands from 
consumers. The stocks of raw materials are good as a 
considerable tonnage of semies has recently arrived 
from overseas. The current market prices are as follows : 
Crown bars, 151. 2s. 6d. per ton; best iron, 151. per ton ; 
No. 3 bars, 131. 7s. 6d. per ton; No. 4 bars, 131. 12s. 6d. 
per ton; re-rolled steel bars, tested, 151. 11s. 6d. per ton, 
and untested, 15/1. 8s. 6d. per ton; angles and tees, 
1 in. and under, tested, 15l. 1s. 6d. per ton, and untested, 
141. 18s. 6d. per ton, all for home delivery. 

Scottish Pig-Iron Trade.—Conditions in the Scottish 
pig-iron trade have not changed and every ton produced 
is quickly taken up by consumers. All furnaces are in 


full operation as satisfactory supplies of iron-ore have 


been coming into port. 








NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 

The Welsh Coal Trade.—A scheme which has been 
devised to effect a more equitable distribution of trade 
between the various coalfields will be discussed at a 
special conference of the South Wales Miners’ Federation, 
to take place on Saturday, August 24. It will be 
remenibered that it was the Federation's representatives 
present at the annual conference of the Mineworkers’ 
Federation of Great Britain who made a strong plea for 
an increased share of the inland trade. The plea aroused 


a good deal of interest locally and the matter has been | 


the subject of discussions by various bodies. Mr. Arthur 
Horner, president of the Miners’ Federation, speaking to 
miners in the Rhondda Valley in the past week, said 
that every pit now open was to be kept in repair ready 
to go on to full production, and agreement had been 
completed to allocate to every district its share in the 
national coal production. Reviewing the international 
situation, Mr. Horner said that efforts were being made 
to secure winter markets for Welsh anthracite descrip- 
tions in North America through the ice-free ports. He 


urged the fuller use of the existing patent-fuel works and | 


the establishment of more of them. An important 
discovery of a new seam of coal has been reported at 
the Abercrave Colliery, in the Swansea Valley. Known 
as ** The Greys,” it contains coal of a very high quality, 
and is about 2 ft. 4 in. in thickness. It was anticipated 
that as a result of the discovery about 400 tons to 500 
tons of coal a day would be raised. Conveyors will be 
installed and the output will be handled by screening 
and washery plant of modern design. Conditions on the 
steam-coal market displayed very little change during 
the past week. The demand chiefly centred on the home 
trade, in which business was brisk. 
to dispose of the greater part of their current production 
in this direction. Overseas inquiries circulated sluggishly. 
Sellers, however, were showing reserve and the general 
tone was very steady. Best large descriptions found a 
steady outlet, and there was a brisk request for the 
popular-sized sorts which were not too readily available. 
Bituminous smalls remained well placed with orders, but 
the dry kinds were slow of sale. Cokes and patent fuel 
remained active. 

The Iron and Steel Trade.—A good activity was main- 
tained in the iron and steel and allied industries of South 
Wales and Monmouthshire last week. Most producers 
were holding well-filled order books and the demand for 
the various finished products continued. 








UNITED STATES Imports oF IRON ORE.—During April 





the United States imported 257,2 
The chief suppliers were Chile (178.600 tons), 
(00,076 tons), and Cuba (21,004 tons). 


Sweden 


Sellers were able | 


239 tons of iron ore. | 
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THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


| General Situation.—The deliveries of iron and steel to 
| firms directly engaged on work of national importance 
are adequate for current needs and as efforts to enlarge 
production still further promise to be successful, a 
gradual increase in the allocations of material for ordinary 
requirements and for export is anticipated. Extensive 
orders for commodities for ordinary industrial needs 
could be booked and overseas customers would welcome 
| opportunities to negotiate for substantial supplies of 
certain descriptions of material. 

Cleveland Iron Trade.—Foundry owners are regularly 
receiving parcels of pig iron on a scale which is sufficient 
| to keep the works steadily employed, but there is still no 
| improvement in the meagre supply of Clevelartd pig, the 
| make of which continues to be intermittent and light. 
Deliveries of Midland iron are maintained at a satisfactory 
| level and occasional small lots of Scottish brands continue 
| to come to hand. Consumers of foundry iron, however, 


| are largely dependent on day-to-day ‘supplies. The 
recognised values of Cleveland pig are: No. 1 quality, 


133s.; No. 3 g.m.b., 120s., and No. 4, forge, 119s., 
delivered within ths Tees-side zone. 

| Hematite—The s..atistical state of the East Coast 
| hematite department necessitates the rationing of 
| distributable tonnage. The production is heavy, but 
| delivery obligations are large and are increasing. The 
output is passing rapidly into use and while buyers 
far pressing for full contract deliveries, the heavy and 
increasing requirements of makers’ own consuming 
| departments must receive careful attention. The 
producers are still meeting the essential requirements of 
consumers and expect to be able to supply their increasing 
;} demands. The stabilised price of No. 1 description of 
| hematite stands at 131s., delivered to North of England 
customers. 

| Basie Iron.—The output of basic iron is still ample for 
|the heavy requirements of producers’ steel-making 
| plants, but leaves no surplus tonnage for other users. 
| The fixed price of basic iron is 113s. 

Foreign Ore.—Stocks of foreign ore are still at an 
exceptionally high level, and the maintenance of imports 
seems to be assured. 

Blast-Furnace Coke.—There is little demand for 
Durham blast-furnace coke and sellers are not anxious 
to book orders. Local users have covered their require- 
ments well ahead and sellers have extensive contracts 
| to execute. Good medium qualities are quoted 33s. 5d. 

at the ovens. 

| Manufactured Iron and Steel.—-There are few new fea- 
tures in the semi-finished and finished iron and steel 
| industries. The make of semi-finished commodities, 
substantially supplemented by imports, provides ample 
tonnage for the re-rolling mills and the outputs of some 
finished materials are at a maximum. The sheet depart- 
ments are very fully employed and the demand for 
requisites for constructional work and for shipbuilding 
continues to make heavy calls on the steel-producing 
plants. 

Scrap.—tThe iron and steel scrap supply is now suffi- 
cient for current needs, but users are anxious to replenjsh 
their stocks and continue to take up all available parcels. 




















RAILWAY TYRE, AXLE AND WHEEL MANUFACTURERS’ 
Export Group.—Mr. Albert Good has been appointed 
chairman of the newly-formed Railway Tyre, Axle and 
Wheel Manufacturers’ Export. Group. Messrs. Peat, 
Marwick, Mitchell and Company are the secretaries, and 
| the office of the Group is at Williams Deacon’s Bank 
Chambers, Sheffield, 1. 


| CEMENT SUPPLIES FOR ELECTRICITY UNDERTAKINGS.— 
| In future, electricity supply undertakings will not be 
able to purchase cement unless they have previously 
obtained a certificate from the Electricity Commis- 
sioners. The purpose for which the cement is required 
must be stated and the importance of restricting demands 
to a minimum is stressed. 

NINE-MILE BELT SYSTEM IN CALIFORNIA.—The con- 
struction of a long belt-conveyor system, for bringing 
gravel from quarries at Redding, California, to the site 
of the Shasta Dam at Coram, 9-6 miles distant, has 
recently been completed. The belt, which is 36 in. wide 
and weighs nearly 670 tons, was manufactured for the 
Columbia Construction Company by Messrs. The Good- 
| year Tyre and Rubber Company. The belt runs at a 
speed of 550 ft. per minute. It crosses the River Sacra- 
| mento at two points, and passes over five county roads, 
| one main state highway, four creeks, and the main line 
of the Southern Pacific Railroad. It has been designed 
to convey 10,000,000 tons of aggregate for concrete in 
four years. 
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NOTICE OF MEETING. 

Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 

NORTH OF ENGLAND INSTITUTE OF MINING AND 
MECHANICAL ENGINEERS.--Saturday, August 24, 2.30 
p.m., Neville Hall, Newcastle-upon-Tyne. Annual 
General Meeting. (i) Annual Report of the Council. 
(ii) Sound Film: ‘“‘ When Day is Done.” 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—Efforts are being made by industrialists 
in this area to improve export sales, and, so far, satis- 
factory results have been achieved. The latest overseas 
inquiries received by the Sheffield Chamber of Commerce 
include: from Mexico for hacksaw blades, twist drills, 
dies and taps, wrenches, pliers, screw drivers, and high- 
speed slotting tools; from Australia for files; from 
Hong Kong for tools; from Uruguay for steel; from 
Paraguay for matchets, cane knives, agricultural knives, 
hoes and shovels; from South Africa for farm and 
garden tools; and from Egypt for electrical equipment. 
Exports to the United States show an increase. Figures 
of exports from the Sheffield Consular district issued by 
the American Vice-Consul show a satisfactory position. 
During July these exports totalled 258,000 dols. in value, 
compared With 206,000 dols. in June and 155,000 dols. 
in July of last year.’ Exports of tools and agricultural 
implements totalled 7,800 dols. in July, as against 
3,600 dollars in June and 7,104 dols. in July of last 
year. The heavy machinery and engineering branches 
are exceptionally busy, and the general tendency is 
towards still further activity. The demand for railway 
rolling stock is developing, and local works have benefited 
from the placing of orders for wheels, axles, spring, tyres, 
and buffers. Steelworks and ironworks machinery form 
a progressive section. A firm specialising in recondi- 
tioned plant reports that sales have increased consider- 
ably since the beginning of the year. Only a limited 
amount of export business is being done in rolling mills, 
forges, and hydraulic presses, but South Africa is a good 
customer for this class of equipment. The inland demand 
for mining equipment is stronger. Grinding and crushing 
plant is required by foreign mining enterprises, and 
precious-metal washing plant is on order for South 
Africa, Canada, and New Zealand. Electrical plant is in 
strong demand. Power plant extensions in various parts 
of the country are resulting in orders for large hollow 
forgings and boiler drums. Increased production 
reported by the special-steel branches, though many 
works have an accumulation of orders. A healthy state 
of affairs exists in tool manufacture. The outputs of 
hacksaws and blades, twist drills, machine tools, and 
machine knives show a steady rise over the past three 
months. 

South Yorkshire Coal Trade.—The inland demand for 
coal is brisk. Not only are industrial concerns consuming 
increased tonnages, but householders are heavy buyers 
for the time of year. Pits in this area are sending 
increased supplies to the London area. Business in 
smalls and slacks is particularly good. Locomotive coal 
is in better demand. All types of cokes find ready 
markets. 


is 





FANS AND ANCILLARY EQUIPMENT EXPORT GROUP. 
The Fans and Ancillary Equipment Export Group has 
been formed and duly recognised by the Board of Trade 
Export Council. It includes the manufacturers of “ all 
plant in connection with the movement of air by fans,’’ 
such as the fans themselves, air heating, cooling and 
conditioning plants, as well as dust collection and air 
filtration installations. The chairman of the executive 
committee is Mr. W. A. Davidson, and the secretary is 
Mr. A. G. Mar-hall, 2, Howard-street, Strand, London, 
W.C.2., with whom firms interested should communicate. 
Mr. Marshall would also be pleased to receive inquiries 
for export orders from merchants or purchasers abroad. 

MOBILE WINDING ENGINE.—A mobile winding engine, 
purchased by the West Yorkshire Coal Owners’ Associa- 
tion, to assist pits which may be damaged as the result 
of air raids, was brought into use for the first time when 
a breakdown occurred in the winding machinery used at 
Frickley Colliery, South Elmsall, for drawing coal from 
the Barnsley seam. It is stated in Mechanical Handling 
that, as a result, there was a stoppage of only two days 
instead of two weeks—the time required for the comple- 
tion of the repairs—and about three-quarters of the 
3,000 employees were able to resume work pending the 
repair of the permanent engine. In addition, in answer 
to the appeal for more coal, and to make up for the 
output lost by the breakdown, about 500 of the miners 
worked on a Sunday. 
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THE UNITED STATES LINER “AMERICA.” 
THE NEWPORT NEWS SHIPBUILDING AND DRY DOCK COMPANY, NEWPORT NEWS, 


(For Description, see page 145.) 
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Butkneaps Unpger Construction: NovemBer |, 1938, Fie. 17. Vessec iy Frame: January 3, 1939. 
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| not many of whom will possess the funds or oppor- 
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100-Ft. Turntable Ladder for the London Fire | Atlantic status quo, even on a very much modified 
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Letter to the Editor.—¥ifty Years of Pressure " . 

Scavenging ‘ 156 Ihe experience of the last war suggests that the 
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Plate—THE UNITED STATES | in the task of returning the Empire troops to their 
{MERI“ A.” |several countries, and repatriating children sent 
overseas under the officially sponsored evacuation 
|schemes. The surviving ships of the intermediate 
type which have been serving as armed merchant 
cruisers are likely to be released first, and thus 
|to be the first taken in hand for reconditioning 
under the terms of the requisitioning arrangements 
| outlined on page 131, ante ; but few, if any, of these 
can compete on equal terms with vessels like the 
| America, as they are generally of a smaller and 
slower class, and most of them, when the war is 
over, will be too old to" be worth refitting to a 


THE FUTURE OF THE 
ATLANTIC LINER. comparable standard of passenger amenities. In 
|any case, many can be left out of consideration so 
Tue United States liner America, the description | far as the North Atlantic is concerned, having been 
of which we commence on page 145 of this issue, | designed originally for other services, to which they 
has been unfortunate in the date of her completion | will presumably return as soon as opportunity 
for service, in that the state of war in Europe | serves. All the indications are, therefore, that the 
would have stopped almost entirely the passenger | balance of advantage will lie with the American 
traffic across the Atlantic, even if the operation of | vessels participating in the Atlantic Conference ; 
the American neutrality regulations had not for-|even if the United States should be drawn into 
bidden her participation in such business as might |the war, it is possible that this advantage will 
have been possible had the German domination of | persist, as public opinion on the other side appears 
the European seaboard been less extensive than, | unlikely to countenance the sending of another 
in fact, is the case. It is true that, when hostilities | American expeditionary force to Europe, so that 
cease, and assuming that the United States are not | the vessels are unlikely to be called into service for 
eventually forced into active belligerence, the | transport purposes. 

America will enjoy a definite advantage over the At the present time, the United States Maritime 
North Atlantic liners of other nations, in that she|Commission is actively engaged in stimulating 
will be able to enter almost at once upon a schedule | public interest in a revival of American merchant 
of regular sailings in conjunction with the earlier | shipping, and in justifying the expenditure that will 
ships, the Manhattan and Washington ; whereas | be involved in providing and maintaining a merchant 
many months will certainly elapse before any British | fleet ‘‘ designed to return this country to a place 
French, German or Italian liners of comparable class | upon the seas commensurate with its position as a 
** Almost at once ’’| world power.’’ The constructional policy is based 
Economic Survey ’’ undertaken by the 
assured that there will be considerable work to be | Commission in 1937, which led to the conclusions 
done in clearing mined waters and re-establishing | that standard types of combined passenger and 
the necessary terminal facilities before any appre- | cargo vessels, so-called “‘ dry cargo” vessels, and 
ciable traffic can be handled at the European end ;| tankers, should be developed. The committee of 
but even so, an appreciable advantage should rest! 18, which carried out the survey, reported against 
with the American steamship operators when the}the construction of “ super-liners,” which they 
time comes to restore something approaching normal | characterised as “ economically unsound.” It was 
Transatlantic services. Normality, in this connec- |to refute this latter conclusion that Mr. George C. 
tion, must denote rather the freedom of the ordinary Gaede, the passenger traffic manager of American 
passenger to come and go as suits his needs or | Export Lines, Incorporated, prepared the paper with 
inclinations, rather than a revival of pre-war|the provocative title, ‘‘ American Superliners- 
frequency or rates; for the future is much too| They will Pay!”, which he delivered in November 
obscure for indulgence in any hopes that a pre-war | last before the Society of Naval Architects and 
volume of traffic can be regarded as a certain| Marine Engineers, New York. A short abstract 
accompaniment of peace. It is of interest, however, | of his conclusions was given on page 182 of our 
to consider how the expected trend of events is| 149th volume. Mr. Gaede’s © contention, very 
likely to modify the anticipations upon which the | briefly summarised, was that United States citizens 
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can be reconditioned for service. 


| design of the America was presumably based and, | normally spent about 500 million dollars per annum 


in particular, the probable effect upon post-war liner | on foreign travel, and that a mere 5 per cent. of this 
construction. |sum would suffice to maintain two American 

In the first place, it may be supposed that German | express liners on a paying basis. He supported his 
and Italian competition on the North Atlantic will| arguments with an impressive array of statistics, 
be severely restricted, possibly to vanishing point,|many of them factual, although others were, 
for a number of years to come. Even if any large | necessarily, assumed or inferred, because of the 
ships remain in the possession of either country, | obvious difficulty of obtaining exact details of 


lit is reasonably certain that popular feeling will | operating expenses. 


limit the available market to their own nationals,| The principal basis for Mr. Gaede’s conclusions 





152 
was the experience of three years’ operation of the 
Queen Mary, which, from June 1, 1936, to June 1, 
1939, he estimated to have resulted in a revenue 
of at least 36 million dollars. After allowing for 
running expenses and the interest on the Govern- 
ment loan for her construction, he calculated that 
she should make an annual profit of about 4 million 
dollars as an average over 20 years of useful life ; 
and that some profit, though only a small amount, 
would be shown even if she operated at only 35 per 
her full Two new 
American super-liners, he considered, should average 
about 60 per cent. of their capacity for 22 round trips 
per year, or 66,000 passengers per ship per year, 


cent. of passenger capacity. 


on a service continued through to a German terminal 
port, as against the 56,000 annually, actually 
carried by the Queen Mary to the Channel ports 
only. The figures quoted assumed that half of the 
construction cost of 60 million dollars per ship 
would be provided by a Government loan, and that 
about 1} million dollars per annum per ship would 
be forthcoming as a subsidy. The design allowed 
for a service sea speed of nearly 35 knots and a round 
trip in two wee ks between New York and Cuxhaven. 

The discussion on the unusually 
detailed and, in general, supported the views of the 

Economic Survey rather than those of the 
author of the paper: but the outbreak of the war, 
and its probable: effects upon the future prospects 
of many of the present express liners, radically 
alter the grounds on which main 
objections to his proposal wer 
L. B. Chapman, for instance, que stioned whether 
there would be sufficient passenger traffic to occupy 
60 per cent. of the capacity of two British, two 
German, two Italian, one or two French, and 
two American express liners, in face of the attractions 


pape r was 


some of the 


based. Professor 


of the various smaller, but relatively new and well- 
equipped, vessels of slowet speed, but very con- 
siderably less cost for construction and maintenance. 
As we have suggested, however, a great deal of this 
potential competition is likely to be « liminated as a 
result of the war: and the therefore, 
how the certain diminution in available passenger 
tra flic—perhaps, would be a 
more accurate term—is likely to with 
the restriction in facilities. If the virtual elimina- 
tion of at least half of the pre-war passenger capacity 
enables the surviving ships to maintain a load 


que stion 18, 


passenger revenue 


compare 


factor in excess of 60 per cent. in the years imme 


diately following the war, this should provide a 
definite stimulus to new building but ordinary 
commercial common sense will certainly urge that 


the new construction should not be unduly pro 
longed, lest the of good business should be 
past before advantage can be taken of it. This 
would effectively rule out the building of super-liners 
if they were only laid down after the war; but it 

preclude the possibility of 
building one or more vessels of the fast-intermediate 
type, such as the America, which could be reasonably 
assured of a steady clientele under economic con 
ditions much below the peak of a post-war boom 


wave 


would not necessarily 


Mr. Gaede’s contention was that the construction 
of his proposed ships should be begun at one 
for, he estimated in November, 1939, the building 
of such a ship would take about three years, and | 
in three years, he considered, the business of the 


high road Now 


upon an 


world should again be upon the 
that the United 
extensive programme of defence, 
be taken as certain that neither funds nor shipyard 
project, 


States has embarked 
however, it may 
facilities will be available for any such 
even if the opinion of the Maritime Commission were 
not definitely against such a policy It is reasonable 
to conclude, therefore, that the Queen Mary, 
Queen Elizabeth and Normandie are likely to be the 
last super-liners to be put into service for many 
years to come, and that the future of the North 
\tlantic service may be expected to show an in 
creasing proportion of the Mauretania and America 
type of ship, as the volume of passenger trafhi 
gradually recovers from the setback of the present 
war. When these three ships are nearing the stage 
of obsolescence, it will be time enough to consider 
their replacement by others of similar type ; but 
we incline to doubt whether, even then, the expendi 
ture of some 10,000,000/. on a single ship will be 
justitied by the traffic availabk 
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FACTORY LIGHTING IN 
WAR TIME. 


Ix the autumn of 1938, the Departmental Com- 
mittee on Lighting in Factories, of which Sir Duncan 
Wilson is chairman, issued a fourth report con- 
taining certain data which, it was hoped, would 
enable the Home Secretary to make regulations, 
under the Factories Act of 1937, prescribing a 
standard of sufficient and suitable lighting in the 
various workshops of the country. It reported* 
that conditions were on the whole satisfactory, 
though there will still be many “ black spots,” 
especially in foundries and in some of the older 
established industries, where not only was the 
window space inadequate, but was often rendered 
ineffective by dirt. Many antiquated fittings, too, 
were still in use for artificial lighting, and glare was 
frequently very pronounced. The results of this state 
of affairs, the report continued, were an increased 
accident rate, damage to eyesight and health, insani- 
tary conditions, bad discipline and diminished 
quality of work. To counteract these drawbacks, it 
was pointed out that the lighting must be adequate 
for carrying on the work required and to permit safe 
passage about the It must also be free 
from glare and reasonably uniform. 

These 
fulfilled by one or other of the following methods, 
either alone or in combination, irrespective of the 
illuminant employed: General lighting providing 
approximately uniform illumination throughout the 
room ; localised general lighting over important 
parts of the room and local lighting. Whichever 
system was used, it was important that appropriate 
reflectors should be employed, as the use of these 
Moreover, some 
were necessary, and 
expected from the 


premises. 


conditions, it was suggested, could be 


prevented both glare and waste. 
planning and measurement 
effective results could not be 
haphazard placing of light sources merely at con- 
venient Working on these 
theses, the committee made a number of important 
recommendations. They suggested, for instance, 
that the illumination at floor level, or at 3 ft. below 
the level at which the work was carried on. should 
not be less than 1-0 foot-candle. In all other 
interior parts of the factory, other than working 
areas over which persons employed were liable to 
pass, this figure might be reduced to 0-5 foot 


points of suspension. 


indle, 
it might be as low as 0-1 foot-candle. 

Since this report was published, there have been 
important which have pro- 
ilfected factory operation and have intro- 
changes in the methods under 
Adequate lighting, 
both natural and artificial, is more essential than 
It is equally necessary that the other factors 
should receive close and immediate 
consideration. It is satisfactory to note, therefore, 
that this has been realised in the fifth report of the 
recently published. In this 
ment, the previous recommendations are reviewed 
light of war conditions; and it is now 
proposed that in those parts of the interior of 
the factory in which persons are regularly employed 
the illumination shall not be less than 6 foot- 
indles at 3 ft. above floor level without pre judice 
to any additional illumination required by the 
nature of the work. Where, however, the light 
cannot be mounted at a lower height 
than 25 ft., a minimum of 2 foot-candles is permitted 
it 3 ft. above the floor, provided that the value is 
it least 6 foot-candles where the work is done. 

So large an increase as that from 1 foot-candle to 
6 foot-candles in so short a time as two years is 
significant, not only of the extent to which the indus- 
trial public has been educated in the need for better 
lighting, but also of the effect which war-time 
demands have had on the rate of progress. This is 
only another example of the fact that war may bring 
about beneficial changes which though 
recognising their value, has failed to implement. 
Various methods by which the requisite standard 


while in open yards, passages and roadways 


many 
foundly 
duced 


Which the work is carried on. 


occurrences, 


numerous 


ever 
mentioned 


committee, docu- 


in the 


sources 


peace, 


* See ENGINEERING, Vol. 146, page 650 (1938). 

t Fifth Report of the Committee on 
Lighting in Factorics. London H.M. Stationery Office. 
Price 3d. net 


Departmental 
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can be obtained are indicated in an appendix. 


These have been derived from investigations 
made by the Electric Lamp Manufacturers’ 
Association. Exceptions to these recommendations 


are to be found in certain factories where the natur 
of the process makes them inapplicable and in 
electrical generating stations. It may be noted 
that no alteration is proposed in the earlier recom. 
mendations relating to interior passages, where the 
minimum standard is still 0-5 foot-candle at floor 
level. 

For yards, etc., the black-out has rendered even 
the low standard of 0-1 foot-candle, which was 
previously specified, unobtainable. It is stated 
however, that considerable aid to movement is 
afforded by the adoption of the present street 
lighting standard of only 0-0002 foot-candle, if 
curbs and other obstacles are whitened. Wher 
work of national importance is being carried 
on a higher value of exterior illumination may be 
authorised by the police. As a guide to the illu- 
mination values needed for processes requiring 
discrimination of detail, a table of foot-candles in 
seven categories has been drawn up by the Illu- 
minating Engineering Society, and is included as 
an appendix. In interiors where persons are 
regularly employed, it is suggested that walls and 
other structures less than 20 ft. above floor level 
should be light in colour. 

In the fourth report, to which reference has 
already been made, the committee pointed out 
that glare was still prevalent. To counteract it, 
they proposed that where the light source was less 
than 16 ft. above floor level, no part of that source 
or fitting having a brightness greater than 10 
candles per square inch should be visible to any 
person while normally employed within 100 ft., 
unless the angle of elevation from the eye to the 
source exceeded 20 deg. All local lights were to be 
provided with means for completely screening them 
from the eyes of every person employed at a normal 
working place, and screening or other methods had 
also be used to prevent discomfort or injury to the 
eyes by reflection of light from polished surface. 
Even when the lights were mounted at a higher level, 
the use of brilliant unscreened sources was to be 
avoided, if possible. All these recommendations ar 
reiterated in the present document, as is the further 
recommendation that steps should be taken to 
prevent the formation of shadows which interfere 
with safety or cause discomfort. 

As might be expected, some attention is paid to 
the position of less freedom and greater responsibility 
which has been brought about by the black-out. 
The attempt to prevent artificial light being emitted 
from the windows of a building by reducing the 
illumination has quite rightly been officially deplored 
and obviously was absolutely contrary to the com- 
mittee’s recommendations. Dealing with this point, 
they state that while they cannot encourage the 
adoption of sodium-discharge lamps or tungsten 
lamps in amber bulbs in conjunction with blue 
windows, in order to obviate the need for completely 
obscuring windows, where such a system has been 
installed there is no need to alter it. It is pointed 
out that most modern roof-lighted factories have 
a window area equal to from 30 per cent. to 40 per 
cent. of the floor area. Obscuration of two-thirds of 
the window area will normally enable ordinary work 
to be carried out in the day time by natural light. 

In the previous report, it was recommended that 
the proposals which, as we have pointed out above, 
have now been made more drastic in one important 
particular, should be enforced as from July 1, 1939, 
though partial exemption might be allowed in 
certain cases. As is well known, nothing was done 
in this direction and now the committee have 
perforce modified their demands to some extent. 
In dealing with this question, they point out that 
in order to avoid diversion of labour and materials 
from more important work, full compliance with 
their recommendations need not be insisted upon 


in those factories which are not engaged on work 


of primary importance provided the standard of 
1-0 foot-candle at floor level is reached and the 
glare is not excessive. Attention should, it is 
suggested, first be directed to those factories in 
which overtime or shift working is in force, especi 
ally where the natural light is totally obscured. 
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NOTES. 


THE DEMAND FOR MaAcuINE TOOLS. 


THERE is still an urgent demand for machine 
tools. In addition to those which are only employed 
for part time purposes, upon which, as we recorded 
last week, contribution is to be levied, the Minister 
of Supply, Mr. Herbert Morrison, is now seeking to 
obtain every second-hand machine tool which is 
not already in use. Last week he addressed a letter 
to 20,000 firms urging that every such tool should 


Nl 

followed by two pre-impregnated hessian tapes ; or | 71 local sections, in the various industrial areas 
two pre-impregnated paper tapes with suitably com- | of the country, is to’sponsor a number of local 
pounded jute servings. Misunderstanding appears | meetings to outline the nation’s needs in this 
to have arisen regarding the necessity for providing | respect, and to invite discussion on the best means 


either a copper earth shield under the metal sheath- 
ing or steel-wire armouring, for the prevention of 
| danger due to leakage on high-voltage three-phase 
|cables. It appears to the Commissioners, however, 
that only in exceptional cases will the use of 


of satisfying them from a production standpoint. 
In addition, a series of national regional meetings 
is to be held with the same general object. The 
| first of these, dealing with fuels, has been arranged 
for November 7 to 9, at Birmingham, Alabama. 


| unarmoured cables involve any departure from the | From December 2 to 5, the 61st annual meeting of 
| Specifications and regulations on this subject. | the Society will be held in New York, with head- 
. | quarters at the Hotel Astor. Provisional arrange- 
PRIORITY IN WaR PRODUCTION. 


be offered to him for immediate purchase for war | 
production. These tools, he pointed out, are During the war of 1914-18, the Ministry of Muni- 
urgently required for the production of munitions, | tions, in an endeavour to assist the production and 
and must be utilised for this purpose without | delivery of essential material, issued no less than 
delay. The machine-tool census and the Area | 200,000 priority certificates in a period of two years. 
Supply Board inspection, he stated, had shown that, |The Admiralty and other service departments 
though the position is improving, there was still | adopted a similar procedure, with the natural result 
spare machine-tool capacity which must be utilised. | that such certificates became entirely valueless ; 
The nead of the hour called for the immediate | and there is no doubt that, had the war not ceased, 
voluntary offering of every available machine and | fundamental changes would have been necessary 
it was the responsibility of heads of firms to see that | to avoid chaos. A year ago, some attempt was 
no machine that could be spared was retained. It is|made to avoid this difficulty in the present war 
suggested, therefore, that plant required for main- | by establishing a Central Priority Committee whose 
tenance shall be cut down and that which has been | object was to prevent overlapping and mutual 
retained in the hope of future contracts shall be | interference. This body early determined that 
released. Present machine-tool operations should | the wholesale grant of priority certificates would 
be examined to see whether, by regrouping and | not only fail to ensure proper supplies for the fighting 
replanning existing production, they cannot be | forces, but would also deal an irreparable blow 
carried out with a smaller number of machines. |at the export trade. Controllers were appointed, 
Machines engaged upon the production of civil needs, | therefore, whose duty it was to deal with the 
other than those which are absolutely essential, | demands for raw materials with common sense and 
should be offered to the Ministry of Supply, on whose | fairness. Unfortunately, good as all this appeared to 
behalf the appeal is made. In discussing this | be in theory, it does not seem to have been working 
letter, Mr. Morrison said that they were already | particularly well in practice. According to the 
making every effort to arrange their contracts and tenth report of the Select Committee on National 
sub-contracts so as to employ the maximum number Expenditure, which was published last week, 
of machine tools in their present works or to|there is evidence that the competition between 
move them, if necessary, by arrangement between | the departments, which was the primary obstacle 
employers. In addition, however, they needed to| to the working of the priority system during the 
get machine tools from works where no such arrange- | Jast war, is still in operation. In fact, until proper 
ment could be made or which were not actually in | inter-departmental co-ordination and control have 
the engineering trade. Following this appeal, it | been established, no system will work smoothly. 
was stated on Monday last, August 19, that already | As it is, contrary instructions arrive from different 
nearly 3,000 firms had responded to the Minister’s | departments, sometimes on the same day, and the 





iments for 1941 include a Spring Meeting, from 
April 1 to 3, at Atalanta, Georgia; a “ Semi- 
| Annual ” Meeting, from June 16-20, at Kansas City, 
|Missouri; and the usual Fall Meeting, from 
October 12-15, at Louisville, Kentucky. There 
is also to be a Management Conference and a meeting 
of the Machine-Shop Practice division, but the dates 
of these are not yet decided. The A.S.M.E. Com- 
| mittee on National Defense, which was constituted 
| in 1920, has been enlarged by the appointment to it, 
by the President of the Society (Mr. Warren H. 
McBryde), of a number of additional members who 
are recognised leaders in American engineering. 











Rattway Accipents Durine 1939. 


That the railways, at any rate in this country, 
provide the safest form of mechanical transport is 
shown by the annual report of the Chief Inspecting 
Officer of Railways, which was issued by the 
Ministry of Transport on August 19. This shows 
that the number of passengers killed and injured 
were 9 and 795, respectively, as compared with 11 
and 533 for 1938, and the annual averages of 17 
and 648 for the five years from 1935 to 1939. The 
casualties to railway servants in train accidents 
were 8 killed and 59 injured, compared with 7 killed 
and 62 injured in the previous year and with the 
average of 10 killed and 78 injured for the five 
years 1935-39. The liability among passengers to 
casualty in train accidents was, therefore, one 
killed in every 171,000,000 carried and one injured 
in nearly 2,000,000. With regard to railway 
servants, the passenger and freight train miles 
worked were about 53,000,000 per fatality and 
7,000,000 per injury. Casualties at public-road 








request, and that several of them had written, |“ priority ” of articles is liable to be changed from 
stating that they were replanning their organisations week to week. One firm received a letter giving | 
so that the largest possible number of tools could | complete priority to certain weapons, followed two 
be released. Arrangements were being made to days later by a second letter from another depart- 
examine all the offers received, so that each machine | ment, ordering them to take no notice of instructions 
| purporting to give priority to particular work and 
stating, quite correctly, under the existing arrange- 
ments, that all armament work was of equal import- 





should be employed to the maximum advantage. 


Tue Use or UNaRMOURED CABLES. 


level crossings, including killed and injured, 
amounted, roughly, to one per 180 crossings. In 
movement accidents, 7.¢., accidents caused by or 
connected with the movement of railway vehicles, 


'exclusive of train accidents, 78 passengers were 


| killed, as compared with 58 in 1938 and with the 
| five-year average of 69. It is stated that these 





At the beginning of July the Electricity Commis- 
sioners issued a memorandum permitting the more 
extended use of unarmoured cables with a view to 
economising the consumption of steel. This memor- 
andum has now been amplified by a circular pointing 
out that the employment of armouring should be 
restricted to pilot, telephone and control cables 
laid directly in the ground for use in connection with 
important transmission schemes ; to power cables 
installed on or close to railway tracks, road bridges 
or in other situations where they would be especially 
subject to vibration; to cables for power trans- 
mission, communication or control circuits where 
there is a possibility of subsidence or where they are 
laid vertically, on severe gradients or above ground 
in dangerous positions ; and to cables for submarine | 
use and for river crossings. In all such cases, wire 
armouring should be used in preference to steel 
tape. With regard to the lead sheathing and water- 
proof covering, which should be provided on 
unarmoured cables for use above or below ground 
in situations where armoured cables would normally 
have been employed, the Commissioners have con- | 
sulted the Cable Makers Association with the 
following results :—The lead sheath should consist 
of one of the standard lead alloys specified in 
British Standard Specification No. 801 of 1938, and 
its dimensions should comply with the provisions 
of British Standard Specification No. 480 of 1933. 
The waterproofing over the metal sheath should 
have a normal radial thickness of 0-1 in. and 
should consist of two pre-impregnated paper tapes 
covered with either one layer of pre-impregnated | 
cotton tape and one layer of pre-impregnated hes- 
sian tape; two pre-impregnated paper tapes 





| possesses a particular significance in the present 


ance. The Committee therefore suggests that the | accidents are mainly due to misadventure or are 
existing priority organisation, and with it the control | caused by want of caution on the part of the passen- 
of raw materials, should be separated from the | gers concerned. Of the total fatalities which occurred 
Ministry of Supply and placed under a separate |in this way, twenty-six were due to attempts to 
Minister or a Parliamentary Secretary to the ‘enter or alight from trains and sixteen to falling off 


| Minister of Defence. The new and compact Depart- | platforms and being struck by trains. These 


ment should be given overriding powers in the | figures show increases of 18 and 8 over 1938. Half 
field of priority and material, comparable, to some | the total deaths in the first category and six in the 
extent, with those of the Treasury in the field of | second occurred after dark since the outbreak of 





| finance. |war. As regards railway servants, 209 were killed 


|in movement accidents, compared with 193 in 1938 

Tue American Society oF MECHANICAL and with the average of 188 for the period 1935-39. 
ENGINEERS. | Attention is drawn in this connection to the effects 

In a brief notice which appeared on page 78, ante, | of the changes brought about by war conditions. 
we referred to the draft programme of the meeting | Difficulties resulting from increase of traffic and 
which the American Society of Mechanical Engineers from reduced lighting were accentuated towards the 
is to hold at Spokane, Washington, from September 3 | end of the year by some lengthening of hours due 
to 6, Further particulars of the programme, now | to shortage of staff and sickness. Altogether, in 
to hand, show that 28 papers are to be presented | movement and non-movement accidents, there were 
at 13 simultaneous sessions, twelve of these papers | 249 fatalities among railway servants, as compared 
dealing with various aspects of the design, con- | With 232 in 1938. The effect of the altered condi- 
struction, equipment, and potential uses of the | tions is illustrated by the fact that during the first 
Grand Coulee Dam. This meeting, of course, is one | eight months of the year the total fell by eleven, 
of the regular annual events of the Society, but it | While there was a rise of 28 (17 in daylight and 11 
|after dark) during the last four months. On the 
‘other hand, the increase might have been greater 
time to come, to be planned on wholly peaceful but for the cautionary effect of restricted lighting 
themes. Immediately it is concluded—or, possibly, and the incidence of accident to men walking and 
before its close—the Society will enter upon a vigo- | standing on the permanent way. These results are 
rous campaign to bring home to United States | regarded officially as reflecting credit both on the 
engineers and engineering manufacturers a realisa- | travelling public and the railway staffs. The usual 
tion of the technical problems involved in the | high standard of safety, it is pointed out, was fully 
schemes for national defence, upon which the | maintained, notwithstanding the greatly increased 
United States Government has now embarked. | pressure of traffic since the outbreak of war and the 
Beginning in September, each of the Society’s | unusual operating conditions due to the black-out. 


instance as representing probably the last, for some 
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RAPID DISCHARGE OF GAS 
FROM A VESSEL INTO THE 
ATMOSPHERE. 


By E. Grrren, Ph.D., M.I.Mech.E. 
(Continued from page 136.) 


Determination of p, during any Interval.—Two 
cases must be considered, the first being when the 
internal pressure is above that corresponding to 
the critical condition at the port, and the second 
the internal below the critical 


rn . . Pa 
pressure. ‘Taking the first case, the pressure ratio : 


when pressure is 


1 
is less than the critical pressure ratio, so that the 
exit pressure p, is unknown. At the beginning of 
the interval, the pressure inside the vessel is uniform 
and equal to p,, and the gas is at rest. A negative 
wave is produced, giving the gas a forward velocity 
’,, While the pressure falls to p,; both v, and p, 
are unknown. The three equations from which p,, 
v, and p, may be determined are :—(a) equation (2), 
page 135, ante, relating to the wave inside the vessel ; 
(b) equation (4), page 136, ante, giving the value of 
the critical pressure ratio; (c) the equation repre- 
senting continuity of mass flow at the two planes 
A Aand B Bin Fig. 3, page 135, ante. This equation 
Is 
(5) 


Pa a Oy Pa § 2 Ge 


\lso, since all operations are assumed to be adia 


hatic, the general relation, constant, applies 


*hroughout, t.¢., 
Po Pe 


Po’ 


Py 
py’ 

Ina given problem the pressure p, at the beginning 
of any interval is known, from the calculations for 
the preceding interval; the areas and a, are 
also known. The densities, p, and p,, and the speeds 
of sound, c, and ¢,, may be expressed in terms of 
the pressures p, and p,; the final velocity is equal 
to the speed of sound at the exit condition, and may 
These substitutions 


Pe 


a, 


be expressed in terms of p, 
take the form : 
/¥9Po 


way 
int ~~ 


a i 
\ / ¥G Por 


Po 
1 
Po 
Pi »* Pa 
Po 
i 
ve 
Pa 1° Ps 
Po 


Equation (2) gives 
J 1 
YI Po 
Po 


I 1 


When this expression for r, and the other substitu 
tions are inserted in equation (4) this gives 


1 @ ! 
} ~~p 
; i Pi 
{ y—1 y-1 : 1 Y- 1 
Yt Dy—-Hp te ry ea 
(6) 
With the same substitutions equation (5) may be 
written 
. y+1 ° l y~1 y-1 
: - ay ; ; 
Ps = t » Pry (», : P; =" ) 
as 


Both sides of this equation being raised to the power 


» 
2 iy 1) 
: , then 
y 
. =() 1) 
’ f 3 yy, » 4 ay oe 
De Y » 2 , » 2Y ° 
Ps Ls " i (% } Pr } f 
(7) ! 
1 j 
The two expressions for p in (6) and (7). 


may be equated, giving 
a Ks 


(». “y Py 


1 
la. 


f » a 
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y-1 
o 27 


y-1 


y 


y-1 
P,; 2Y 


2 
' Sond Pr 
‘ y-1 
Po Y 


8 

+O l)(y — 1? 
(y+ Ll) (y — 1) (8) 

Here the only unknown is p,, and this is most 
readily found by trial. A few values of p, are 
*hosen, in the neighbourhood of the expected value, 
and the left-hand side of equation (8) is evaluated 
and plotted against p,. The point on the curve 
corresponding to the right-hand side of the equation 
gives the value of p, for that particular interval. 
When p, is determined, vr, may be calculated from 
equation (2), using the negative sign. After 
reflection at the closed end, the wave moves forward, 
leaving the gas again at rest. The pressure p} 
in the still gas is then found from equation (2), 
but with the positive sign. This pressure is the 
initial pressure p, for the next interval, when 
another negative wave passes through the gas, 
giving another value of p, at the discharge end of 
the vessel, and a new value of v, for the velocity 





Fig.4. 
Os tr 
/ 
y, 
/ 
O4 / 
/ 
jf 
/ 
{ 
“02 ry + 
J A 
% i-'s 
2 f 
= 4 Po Pr 
ov +if 4 
fe 
the 
nf 7 4 + 
rpf4iz<_\ 
y ‘Area Dheving fiterval 
~ 1F 
ie, 
vo o-oo (rOO? (roos ood 0-005 
(7282.0) Time... See “ENGINEERING 
with which the gas approaches the port. This 


process of calculation is repeated until the pressure 
inside the vessel has fallen to a value such that 
Pa 

Pp 


S¢ 


is greater than the critical pressure ratio ; a new 


1 
‘t of conditions then apply to the rate of discharge. 
Considering next the second case, when the inter- 
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From this equation p, is determined as before 
by trial ; v, may then be found from equation (2), 
and also p}, the pressure after reflection, as explained 
previously. This process is repeated for successive 
intervals until the pressure after reflection reaches 
that of the atmosphere, or falls below it. 

Application to Typical Problem.—The results 
obtained in the previous section will now be applied 
to the problem of discharge from a vessel of constant 
volume, from given values of the initial pressure 
and density, through a port for which the rate of 
opening is known. It is required to trace the varia- 
tion of pressure with time during the discharge, 
and to examine the conditions inside the vessel 
due to the wave action which follows from the 
rapidity of the discharge. The vessel is cylindrical 
in shape and 4 in. long, with the release port at 
one end, the port being opened at a known rate, as 
given in Fig. 4. The rate of opening assumed is 
such that the effective port area increases uniformly 
from zero to one-half of the area of the vessel, 
in 0-003 second, and thereafter remains constant. 
The effective area incorporates a coefficient of 
discharge for the orifice, assumed to have been 
obtained experimentally for the particular shape 
of the port and for the pressure conditions of the 
problem. The initial condition of the gas inside 
the vessel is chosen to represent the products of 
combustion in an engine cylinder, with a pressure 
of 75 lb. per square inch absolute, and a temperature 
of 1,200 deg. C. The composition of the gas is 
such that the initial density is 0-077 Ib. per cubic 
foot, and the mean value of the adiabatic index, y. 
over the range of temperature involved, is 1-32. 

First Stage of the Discharge. (First Interval.) 
For the conditions chosen, the speed of sound in 


the gas at rest, given by , /3 ¥Po is 2,447 ft. per 
, , . \ Po 

second. The time for a wave to travel twice the 

length of the vessel is therefore about 0-00027 


. = i). 
second. From Fig. 4 the average value of for 
| a 


nal pressure is below the critical pressure, equations | 


(2) and (5) still apply to the problem, but instead 
of (4) the general equation (3) must now be used. 
Under the conditions considered in the previous 
section, the final pressure p, was unknown, and was 
eliminated from the equations. In the present 
case, p, is constant and equal to p,, the atmospheric 
pressure ; the final velocity v, is now the unknown 
quantity. 

Making the same substitutions as before for p,, p, 
and v, in equation (3), this becomes 


29y PY f 2 = y—ly32 
7-0" w@ ly ra 
> 1 ’ l 
Py Pay f (9) 
Also equation (5) takes the form 
y i 
: \ ‘ TY PoY : i. = 
"3 " Pri’ | Po = P, =Y }° 
Po ale 
iy - Ll) pad 
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in (9) and (10) are equated, 
unknown quantity. The 


These two values of ¢2 
leaving p, as the only 
equation takes the form 


> a ’ I 4 > ! Y ; y+1 
u 


(11) 


» Nnsatn 
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a ; ae en 
this interval is 0-028, giving 35-7. The actual 
a 


duration of the interval will be slightly greatet 
than the time calculated on the basis of 2,447 ft. 
per second, since a lower value, c!, applies during 
the forward movement of the wave after reflection. 
This latter value cannot be determined until the 
end of the calculations for the interval, but in any 
case the difference between 0-00027 second and the 
actual time for the interva] is small, and does not 


a C 7 
affect appreciably the mean value of for the 


interval. 


With the above value of — and with p y= 75 


144 lb. per square foot, equation (8) becomes 

{223-1 (3-082 py? 7975 - p,°:8788)} 0.2758 
0.1212 0.2424 5l 2. 
p, being expressed in pounds per square foot. 
Using values of 68, 70, 72 and 74 lb. per square inch 
for p,, the left-hand side of this equation was 
plotted against p,, and it was found that a value of 
51-2 (the right-hand side of the equation) corres- 
ponds to p,== 73-5 lb. per square inch. 

The velocity with which the gas approaches th« 
port is then obtained from 

0-32 


73-5 0.1212 1 
( 15 ) ~*~ 2 x 9447 Y 


which gives v,=- 38 ft. per second. For the pressure 
in the gas at rest after the reflection of the wave. 


equation (2) takes the form 
1 fra Po ’ 
Y v1, ls 


4 g¥ Pov 
from which p! is found to be 10,350 Ib. per square 
foot or 71-9 Ib. per square inch. 

The speed of sound at 71-9 Ib. per square inch is 
2,434 ft. per second ; hence the mean value of ¢, 
for the complete interval is 2,440 ft. per second. 
The time for the interval, i.e., the time to traverse 
a total distance of 8 in., is 0-00027 

(Second Interval.)—The initial pressure is now 
71-9 Ib. per square inch (p,= 71-9 x 144 Ib. per 
square foot). The duration of the first interval 


33°22 p, 


6°25 py 


y-1 y-—1 


(pi) 2¥ =p ,?¥ — 


second. 


. a3, 
being known, the mean value of ~ for the second 
¢ 
1 
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interval is obtained from Fig. 4, assuming approxi- 
mately the same duration. In this way the value of 


a a ° - - nn 
! for the interval is found to be 14-7. These 
. 


quantities are inserted in equation (8) and the new 
value of p, is determined as before. For this 
interval the pressure p, is found to be 66-9 Ib. 
per square inch, the velocity v, is 132 ft. per second, 
the pressure after reflection is 62-3 lb. per square 
inch, and the time occupied by the double travel of 
the wave is 0-000273 second. 

(Intervals 3, 4 and 5.)—The results of the calcu- 
lations for the subsequent intervals are shown in 
Table I, together with those for intervals 1 and 2, 
the pressures being given in pounds per square inch. 
From this it is seen that at the end of the fifth 
interval the pressure after reflection has fallen to 
26-9 ib. per square inch. 

TABLE I. 


| 
Interval l. 2. | 3. 4. | 5 
| | | 
Po, Ib. persq.in.| 75-0 71-9 | 62-3 | 51-2 39°8 
a ; ..| 85+7 14-7 | Ba | 68 | 4-97 
ay 
P,, Ib. per sq. in. 73-5 66-9 56-5 45-2 | 33-6 
v,, ft. per sec...) 38 132 177 219 | 285 
p., lb. per sq. | 
in. 71-9 62-3 51-2 39-8 | 26-9 
Duration, sec. 
x 10-3 0-270 0-273 0-279; 0-287; 0-298 


It is necessary now to examine the conditions of 
flow, in order to find the point at which the critical 
pressure ratio no longer applies to the flow through 
the port. Since the velocity v, appears in the equa- 
tion for the critical pressure ratio, it is necessary 





Fia. 2. 


to choose some value of v, for insertion in equa- 
tion (4). If the value determined for the fifth 
interval (285 ft. per second) be used, the value 
of p, at which the exit pressure is equal to the 
atmospheric pressure is found from 


y-1 
14-7 x 144\ 2 y—1 285? 'py 
RO) teeta ee 
29y PoY- Pi ¥ 
which gives p, = 3,860 lb. per square foot, or 


26-8 lb. per square inch. With a higher value 
for v, the critical value of p, would be correspond- 
ingly lower. It follows that the end of this stage 
of the expansion is reached when p, falls to 26-8 Ib. 
per square inch, or some slightly lower value if 
v, be greater than 285 ft. per second. For the sixth 


interval it is clear that, since py is 26-9 lb. per 
square inch, the value of p, will be below the 
critical pressure, and the conditions of flow are 


those of the second stage. 


(To be continued.) 








THE AMERICAN PETROLEUM INDUSTRY.—During the 
week ending July 27, the production of crude oil in the 
United States averaged 3,690,400 barrels daily. 


or LONDON  InstTiITUTE.—The 
and Guilds of London Institute 
informs us that Mr. H. C. Armstrong, M.Inst.C.E., 
Dr. C. H. Desch, F.R.S., Dr. A. P. M. Fleming, C.B.E., 
| M.I.E.E., M.I.Mech.E., and Dr. 8. L. Smith, M.I.Mech.E., 
| M.Inst.C.E., have been elected Fellows of the Institute 
(F.C.G.1.). 


City AND GUILDS 
Council of the City 








CONTROLS ON TURNTABLE. 


|100-FT. TURNTABLE LADDER FOR 
| THE LONDON FIRE BRIGADE. 


THE first of a number of turntable ladders ordered 
| from Messrs. Merryweather and Sons, Limited, Green- 
| wich, by H.M. Office of Works, in connection with the 
Home Office Auxiliary Fire Service programme, has 
been recently delivered to the London Fire Brigade. 
Fig. 1, above, shows the ladder slewed round at right 
angles to the carriage, and raised preparatory to exten- 
sion, and Fig. 2 shows the ladder from the near side, 
giving a view of the operating mechanism, controls and 
the jacking screws in position. 

The machine has a chassis of the Dennis, live-axle 
type, driven by a six-cylinder engine capable of develop- 
ing 115 brake horse-power. The gearbox is designed 
to give four speeds forward, and reverse; the brakes 
are of the vacuum servo-hydraulic type and are fitted 
to all four wheels. A power take-off is combined with 
the gearbox and is fitted with hardened-steel ground 
gears which transmit the power to the ladder mechanism. 
The ladder is in four sections and is capable of reaching 
a height of 100 ft. from ground level at full extension. 
It is built entirely of welded steel to the firm’s patents. 
The rungs are covered with non-slip, heat-insulating 
material. Automatic safety pawls are provided on 
each ladder section, so that when in use the sections 
rest on one another independently of the extending 
ropes. The tilting frame to which the ladder is 
attached is clearly seen on the lower section in Fig. 1, 
while it is lowered on to the fulcrum frame in Fig. 2. 
The tilting frame is of steel throughout and cross- 
braced. The ladder can be adjusted laterally over a 
very large angle by means of plumbing gear operated 
by a screw at the base of the main lower section. The 
screw is driven by the engine through two small, high- 
| speed clutches rotating in opposite directions. A small 
handwheel is provided to engage the appropriate 
|elutch for plumbing in the direction required, the 
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operator being guided in this action by a plumbing 
indicator and a spirit level. Handwheels provide an 
alternative method of operation. 

The fulcrum frame is of steel throughout ; it supports 
at the top a steel shaft on which the tilting frame is 
hinged, and is attached at the to the turntable 
being stiffened by bracing and gusset plates. The turn 
table rotates the ladder on the and has at its 
centre a vertical shaft driven from the propelling engine 
and operating three subsidiary shafts through a double 
train of gears, one being of opposite direction to the 
other. Three hand levers on the near side of the fulcrum 
frame, seen in Fig. 2, connected to the friction clutches, 
control the tilting, extension and rotation of the ladder 
The entire mechanism is mounted on ball bearings. The 
levers for operating the ladder are fitted to the revolving 
portion of the turntable framing ; a connection is also 
provided from the revolving platform to the engine 
throttle, operated by a pedal, to enable the man in 
charge to control the speed of all movements of the 
ladder in all positions of the turntable on the chassis. 
\ special slow-speed gear enables fine adjustments to 
be made after the approximate working position has 
been reached, The ladder can be safely and accurately 
adjusted for elevation or revolving when a man is at 
the top. The lowering is automatically controlled by 
an oil brake which governs the speed of descent. 
Auxiliary gearing is provided for effecting the various 
movements by hand. 

An automatic indicator showing the rate of exten- 
sion is situated close to the operator’s seat and a 
graduated quadrant gives the angle of elevation and 
indicates the safe extension at any given angle. An 


base 


chassis, 


automatic system of coloured lights shows when the | 


rungs are in position for service or for lowering the 
ladder a Merryweather patent automatic 
safety control device governs the extension and lowering 
at safety margin for various angles. 

Four jacking-up screws are carried ‘on hinged 
members to provide a rigid base under the chassis 
frame when the ladder is in use. The equipment 
includes a loudspeaker telephone, a double-swivelling 
monitor nozzle at the top of the ladder and a life- 
saving apparatus, this latter comprising a gunmetal 
pulley and sheave, with suitable attachment to the 
top of the ladder, and a friction brake device fixed to 
the turntable platform. A powerful 11l-in. diameter 
searchlight is carried on a bracket in the rear of the 
driver's seat and is provided with a folding tripod and 
100 ft. of cable on a reel. 
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LETTER TO THE EDITOR. 


FIFTY YEARS OF PRESSURE 
SCAVENGING. 

To EDITOR 

With regard to the letters published in your 

4 Fifty Years of Pressure Scaveng 


THE OF ENGINEERING. 
SIR, 
issue of August 2 on 
ing,’’ it is particularly interesting to note, despite the 
arguments so carefully put forward by Mr. Walshaw in 
1 his letter regarding that important, if not the most 
\ important, feature of the turbo-blower, 
j vis the automatic variation of pressure, quantity, 
and consequent power input to the blower. Mr. Dean 
proves, by the curves shown in his Fig. 3, that this is 
Indeed, three 
out of the four exhaust-gas turbo-charged engine fuel 
consum ptions shown to higher at fractional 
{ loads than the Hamilton pressure-scavenged engine 
With reference to the comparison made in Mr 
lookey's article, Mr. Walshaw appears to have over 
q looked the fact that these comparisons indicate, ir 
no uncertain manner, that engines with mechanically 
j driven blowers need not necessarily lose efficiency at 
{ fractional loads, even when the pressure and quantity 
¢ output of the blower remains constant throughout the 
load range of the engine If, for example, we take 
Mr. Walshaw’s chart, Fig. 1b, and apply this to the 
engine discussed by Mr. Tookey, the lines for pressure 
¢ and quantity would be continued horizontally to no 
¢ load and, under these conditions, the fuel consumption 
plottings for the same engine, an for the same valve 
( timings, but without the blower, superimpose them 
é selves on a mean curve, illustrating clearly the fact 
that there is no loss in efficiency, in spite of the pressure 
and quantity remaining when pressure-sca 
venged. This, as stated above, is confirmed by Mr. Dean 
It seems to me that the argument put forward that 
the blower has so little friction that it takes 15 minutes 
to come to rest is beside the point. What the turbine 
has to face when accelerating is the rapidly increasing 
power absorbed by the blower. It is quite feasible 
that an exhaust-gas turbo-blower charged engine 
having 150 per cent. load put on suddenly may show 
s speed drop of only 4 per cent. to 5 per cent., because 
this depends to a large extent on the capacity of the 
fuel pumps, but the blower will, for a time, give only 


exhaust-gas 


of no particular practical advantage 


are be 


constant 
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some of the air that is required, so that, to begin with, 
very high temperatures may be generated at the inlet 
to the turbine during the period of acceleration, and 
it is known that if these temperatures exceed a certain 
value, there is a tendency for the rate of acceleration 
of the turbine to be reduced. 

Mr. Dean draws attention to the fact that the scavenge 
air is available for doing work in the turbine with the 
exhaust-gas turbo-blower and not with the Hamilton 
pressure-scavenge system, but he has apparently 
overlooked the fact that when scavenging is taking 
place, the velocity from the exhaust pipe of that 
particular cylinder is far below that necessary to 
produce.any useful work in the turbine, and it is obvious 
that the degree of scavenging must be limited, for rea- 
sons of economy, and kept under definite control, as it 
is in the case of Hamilton pressure scavenging. 

While on the question of scavenging, Mr. Dean lays 
particular stress on the pressure differences that occur 
in the exhaust manifold, and the importance of these 
pressure waves and their timings in relation to the 
scavenging period for the purpose of promoting a 
satisfactory scavenge. It is obvious that the exhaust- 
gas turbo-blower charged engine must depend on these 
pressure waves for scavenging, which, incidentally, in 
many cases, leads to uncommonly complicated exhaust 
piping, but pressure differences in the exhaust manifold 
do not give any true indication of what may be occurring 
in the cylinders, and it is these internal conditions which 
are particularly interesting. 

Mr. Dean has stated that “ when the exhaust valve 
opens, the pressure in the cylinder is of the order of 
50 Ib. to 60 Ib. per square inch, and this represents a 
high potential energy, which is made use of in the 
Biichi system without measurably increasing the effec- 
tive back pressure on the engine. ” Tf that is so, 
why not illustrate that statement with a diagram 
representing pressure variations within the cylinder 
rather than those beyond the cylinders in the exhaust 
pipe ? The diagram, Fig. 8, in Mr. Tookey’s article, 
shows a very considerable back pressure throughout 
the exhaust stroke. I fully agree with Mr. Walshaw | 
that it would have been more informative if a scale | 
had been attached to the light-spring cards illustrating 
Mr. Tookey’s article in Figs. 8 and 9. If the normal 
exhaust line for an atmospheric induction engine had 
been included, it would have been simple to calculate 
that part of the work done in the engine cylinder to 
overcome the resistance of the turbo-driven blower. 

I agree with Mr. Dean that, in comparing engine | 
performance, a heat balance should be included, and | 
in all probability a heat balance comparison of the | 
five engines compared in his Fig. 3 would have disclosed | 
a much closer relative performance. It is surprising | 
that Mr. Dean should have included marine engines to | 
prove flexibility. Actually, the marine engine is one | 
of the most favourable cases for the use of the exhaust- 
gas turbo-blower, because once a ship has settled down 
on a trip, the engines may run inflexibly for many 
hours, days, or even weeks on end at a constant mean 
pressure. Besides this, when manceuvring in out | 
of port, the power developed is rarely, if ever, more 
than 60 to 70 per cent. of the normal output. 

When making a comparison of the horse-power | 
developed and delivered with the Hamilton and the 
exhaust-gas turbo-blower arrangement, it should not 
be overlooked that, in the case of the former, the output 
is the product of one firm only, whereas that of the 
exhaust-gas turbo-blower charged engine is covered by 
the supply of special equipment to a large number of 
licensees, including the marine-engine field, where 
individual powers are often of a high order. 

Mr. Walshaw need have no hesitation in asking what 
one’s reaction would be when standing by a Hamilton 
scavenged engine on no-load, and with the 
blower stopped, when the full pressure-charged rating 
is thrown on. One's immediate reaction would be to 
switch in the blower, which, when arranged for manual 
operation, is both rapid and certain. Alternatively, 
the be arranged so that it is brought in 
automatically by the engine governor. 

Finally, it is agreed that in any given case, either 
the mechanically-driven or the exhaust-gas_ turbo- 
blower will have technical advantages over the other, 
but whatever views one may hold on the subject of 
the engineering art being international, the fact still 
remains that the Hamilton system of pressure scaveng- 
ing is essentially a British development, started by a 
British engineer, and carried on and developed by 
British engineers with British money. This being the 
case, there is every reason for stressing the fact, parti- 
cularly when other makers, for reasons best known to 
themselves, adopt another method of Continental 
origin, which, from Mr. Tookey’s article, and the 
ensuing correspondence, shows no outstanding feature 
of merit over the older British system 

Yours faithfully, 
For CROSSLEY-PREMIER ENGINES, 
A. Cyru 
Sandiacre, near Nottingham. 
August 17, 1940 
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SPEAKING at a luncheon of the Birmingham Rotary 
Club, Mr. W. F. Higgs, M.P., said that the problem of 
wages was one of the most serious factors that had to 
be considered at the present time. Money was being 
accrued on an excessive scale and was being squandered 
Efforts were being made to stop it. The first considera- 
tion was, of course, to get the output and win the war 
but it would be much better, in his opinion, if the war 
could be won with reasonable economy. The Minister 
of Labour and National Service was concerned with 
output, but, unfortunately, not with the cost of it 
There was no reason or sense, for instance, in the wages 


that were being paid in the aircraft industry. In one 
case of which he knew a man received 25/. a week. 
In Birmingham, unskilled women were earning 8/. 


a week, while at Walsall a case had been brought to his 
notice of a lad of sixteen receiving 12/. a week. That 
was, in effect, inflation. Obviously, if certain sections 
of the community were being paid on that scale, others 
were entitled to it. 

At the annual meeting of Dudley Chamber of Com 
merce, Mr. Alex. Watson, the president, said that the 
objectionable costing clause in Government contracts 
tended to cut out all incentive to cheapen costs of 
labour and material, and was one of the causes of the 
high wages now being paid in many establishments, 
particularly those producing munitions. Moreover, 
he went on to say, manufacturers did not want to be 
bothered with elaborate systems of overhead costs 
which necessitated additional labour and found work 
for numbers of Government auditors. 


Proceeding to discuss the subject of high wages, 
Mr. Watson suggested that, since trade unions had 
rightly demanded minimum rates, there should also be 
maximum rates. The high wages paid in many fac 
tories, he said, were not fair to skilled men who had 
remained loyal to their old employers. There could 
be no complaint about men getting big money for 
working long hours, but high rates were objectionable 
and dangerous. In one trade, offers of 2s. 6d. an hour, 
plus an output bonus, had been made, whereas the 
standard rate in that trade was Is. 8d. an hour. In 
cases where factories were situated at great distances 
from the workers’ homes, it would be better to pay 
travelling allowance rather than high rates of pay. 
It was a poor answer for the Government to say that 
highly-paid workers were relied upon for income-tax 
and war-loan savings. Workmen loyal to old employers, 
who were not exempt from the increase in income-tax. 
would like to be in a position to invest in war loans. 

Discussing the subject of Workmen’s Compensation. 
the writer of the editorial notes in the August issue of 
Man and Metal, the journal of the Iron and Steel Trades 
Confederation, says :—** Royal Commissions on Work 
men’s Compensation appear to be fated. Previous 
Commissions which have had time to conclude their 
proceedings find their recommendations comfortably 
placed in a pigeon-hole, and when a fresh start is made 
under pressure of public opinion and a new Commission 
is appointed, circumstances compel their abandonment. 
Whether the decision to suspend the sittings of the 
present Commission is a matter for regret depends 
entirely upon one’s point of view. For ourselves, we 
hold that the time for Royal Commissions on this 
matter has long passed. The experience gained in the 
operation of the present Acts provides all the informa 
tion necessary on which to base legislation for a new 


one. The question of Workmen’s Compensation has 
been examined and re-examined ad nauseam. The 
evident anomalies, the patent injustices, and the 


miserably inadequate payments in the existing Acts 
are such that no one makes any real attempt to defend 
them. They are so well known that a Commission to 
inquire into them is not only superfluous but a sheer 
waste of time and money.” 


What is wanted,” Man and Metals contributor 
says, “is legislation to replace one of the most antiquated 
measures on the Statute Book with something more 
in keeping with present-day needs and requirements. 
It is true that along with the recent improvements in the 
Acts assurances have been given that it is the intention 
of the Government that the present Acts can be amended 
from time to time as circumstances arise, but our fear 
at the moment is that the Royal Commission will resume 
its sittings, and that they will be dragged out inter- 
minably until the time when radical change was 
possible will have passed. Then we shall have to be 
content again with a series of patches to the existing 
Acts. The decision to increase the present payments 
to all disabled workmen is a decided improvement on 


the proposals previously submitted for additional 
payments to dependents only.” 
In another editorial note, the writer says: If 


Goering thought his mighty air raids on this country 
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would seriously hold up production, he has been sadly 
mistaken ... From the reports we have received 
from the various districts that have been made the 
special object of air attack, the extent to which produc- 
tion is interfered with is negligible. We owe this as 
much to the morale of our own people as to the bad aim 
of the Nazi airmen. Whether they hit their target or 
not, they hope that the fact that they are over will 
compel everyone to run for the shelters; but it is not 
working out just that way, and those who know the 
British people never thought it would. It is quite a 
commonplace thing now for melting and teeming 
squads to remain on the job until the tap is finished, 
even when enemy bombers are overhead.” 


It is stated that another Royal Proclamation render- 
ing more men liable for military service is not likely to 
be issued until the comb-out of the Schedule of Reserved 
Occupations, which is now being carried out by the 
Ministry of Labour and National Service, is completed. 


According to the Petit Journal, the Confédération 
Générale du Travail, the French trade union body, has 
decided to give up “the idealogical class struggle.” 
The declaration in the constitution of the C.G.T. pro- 
claiming and justifying the necessity of the class 
struggle has been replaced by a statement saying :— | 
‘Work is not a bargaining transaction. The aim of 
the C.G.T. is to defend the sacred rights of work, the 
family workers, and the interest of the nation. This 
defence—a defence of every social category—cannot 
achieve solid and lasting results if it is exercised to the 
detriment of the prosperity of the country or of the 
professions.” The newspaper adds that M. Jouhaux, | 
secretary general of the C.G.T., intends to resign. 


The Georgia Court of Appeals has held that the death | 
of a travelling investigator in a hotel fire was com- | 
pensable under the State workmen’s compensation | 
act. The employee was engaged by the Railway Express | 
Agency and required to travel from place to place for | 
the purpose of investigating the loss, etc., of Express | 
shipments. While travelling, the employee was} 
expected to ride in Express cars and on lorries of the | 
employer. He had no definite hours within which to 
do his work, and frequently he was obliged to spend 
the night at hotels away from his home. While in| 
Nashville, Tenn., he was instructed to go to Atlanta, | 
Ga. Upon arriving in Atlanta, the employee went to | 
a hotel which was destroyed by fire early on the 
morning of May 16, 1938. He was killed, and an award 
of compensation was made to his widow. 


In holding that compensation was properly granted, 
the court declared that an employee who is required 
to travel is protected by the provisions of the work- 
men’s compensation law from exposure to the perils 
of the highway and the hazards of hotels which occur 
in the normal, usual, and accustomed manner, and 
which are incident to his employment. It was also | 
pointed out that the employee was not required to 
travel at night on a train, instead of stopping at a 
hotel. ‘Such being the case,” the court concluded, 
“ his spending the night at the hotel was a necessary 
and normal incident of his employment,” and therefore 
compensation had been properly awarded. 


Perhaps the most important workmen’s compensa- | 
tion decision in recent years has been rendered by the 
Supreme Judicial Court of Massachusetts. In fact, 
this case was the first in which a court of that State 
had been called upon to decide whether an injured 
employee, who was the victim of an unprecedented 
tropical storm that struck New England in September, 
1938, was entitled to benefits under the workmen’s 
compensation act. The employee was injured by the 
collapse of a wall of a factory during the hurricane. 
A single member of the State department of industrial 
accidents and the reviewing board awarded compensa- 
tion for total disability. The superior court dismissed 
the claim. The high court of the State, however, ruled 
that the injury arose out of his employment, even 
though the force that caused the collapse of the wall 
was not related to the employment. 

In making this ruling, Mr. Justice Lummus pointed 
out that for an injury to arise out of employment “ it 
need not arise out of the nature of the employment,” 
but only out of the nature, conditions, obligations, or 
incidents of the employment, or out of employment 
looked at in any of its aspects. Thus, the court said, 
‘an employee who, in the course of his employment, 
is hurt by contact with something directly connected 
with his employment, receives a personal injury arising 
out of his employment, even though the force that caused 
the contact was not related to his employment,” is 
nevertheless covered by the act. The court remarked 
that there were decisions denying compensation under 
similar circumstances ‘“ unless special exposure to the 
danger is shown.” Mr. Justice Lummus, however, was 
unable to follow these decisions, and therefore held to 
his ruling and awarded compensation. 
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SINCE early times, the city of Alexandria has depended 
for its water supply upon the Mahmoudieh canal, 
which branches off from the river Nile below Cairo 
and terminates at the sea locks of Alexandria. It is 
approximately 60 miles long, and is the most north- 
westerly of the many branches of the Nile delta. 
This water, when it reaches Alexandria, in view of 
the variability of its quality and the treatment it 
requires, presents an ever-changing problem to those 
whose work it is to ensure the supply of pure and 
wholesome water to the 680,000 inhabitants of the city. 
The degree and rapidity of its change of quality and 
amount of suspended matter demand an alert super- 
vision at all times, and, as a result, it has been necessary 


| to develop a system of control whereby changes in 


the raw water can be detected quickly, so that the 
treatment can be varied accordingly. The variations 
call for immediate and drastic changes in the dose 
of coagulant, and sometimes the improvisation of 
especially suitable methods of treatment. During 
1 hr. or 2 hr., suspended matter has been known to 
increase from 100 parts to 800 parts per million, thus 
necessitating the use of aluminium sulphate doses 
of 6 grains per gallon or more, together with, on 
occasion, supplementary chemical treatment. At Cairo, 
the Nile water sometimes contains suspended matter 
as dense as 5,000 parts per million, the greater part 
of which is non-colloidal and settles out before reaching 
The colloidal remainder, however, con- 
sists of very finely-divided silicious silt, which can 
only be removed by chemical coagulatory methods. 
By “‘ non-colloidal ”’ suspended matter is meant those 
particles which respond to gravitational forces and 
obey Stokes’ law. The truly colloidal particles, on 
the other hand, usually have diameters of less than | 
0-001 mm. and carry electrical charges of similar 
polarity, the mutual repulsive energy from which is 
so much in excess of the influence of the force due to 
gravity that any tendency towards auto-sedimentation | 
is prevented. 

The task of water purification at Alexandria differs | 
from, and is in some respects more difficult than, that | 
at Cairo, for between the two cities there are many 
towns and villages, from each of which an appreciable | 
quantity of sewage and proteinic manurial matter is 
Moreover, the canal is 
also part of the main highway from Upper Egypt to 
the seaboard along which, during the cotton seasons, | 
there passes a closely-packed stream of transport | 
barges. These craft and their crews constitute an | 
additional source of contamination. The ultimate | 
result, at Alexandria, of this cumulative pollution | 


|is to convert the original colloidal suspension of the 


Nile water from simple, easily-coagulable suspensoids | 
into the lesser known, but more resistant, ‘‘ protected 
colloids.” The acquired “ protection” is manifested 
by the greatly increased difficulty encountered when | 
attempts are made to bring about such a degree of 
clarification that the water will be in a fit state for 
filtration after sedimentation. Colloidal protection 
represents a type of inhibitory action, or strong impedi- 
ment, to flocculation by coagulants of the pre-existent, 
normal colloids. The presence of a “ protected colloid ” 
changes simple coagulation into what is almost a} 
double-stage process, inasmuch as there is an induction 
period, when the bulk of the added chemical is being 
absorbed in breaking down the protection, followed by 


| 


A “ protected colloid” demands the use of a larger | 
dose of coagulant for its precipitation than does a/| 
normal colloid of the same concentration, the difference 
being absorbed in the destruction of the protection. 
If a solution of aluminium sulphate is added to the 
water to be clarified, the calcium carbonate present in 
the water combines with the aluminium sulphate to 
form calcium sulphate, carbon dioxide, and insoluble | 
gelatinous aluminium hydroxide ; simultaneously, the 


and these suspended solids are caught up in the alu- 
minium hydroxide to form hypobaric flocculi. Con- 
sidered from a physico-chemical point of view, the 
treatment of a colloidal water should, if the dose of 
coagulant is correct, proceed to completion within a 
few minutes of addition of the precipitant. The subse- 
quent problems of endowing the particles with the 
maximum density and size to ensure rapid settlement | 
devolves more on the mechanical treatment of the floc, 
in relation to the liquid in which it is suspended, rather | 
than on chemical considerations. It is no longer a/ 
question of overcoming the inter-repellent electric 
charges on the isolated particles, but of arriving at 
an arrangement whereby the spongy electrically- 





* Paper contributed to the Journal of the Institution 
of Civil Engineers, November, 1939. Abridged. 
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THE DESIGN OF CLARIFIERS FOR | neutral flocculi can be brought into contact with each 


other under conditions such that they will tend to be 
rolled on to each other, thereby increasing in size and 
density. These flocculi, if conditions are favourable, 
quickly sink to the floor of the containing vessel and 
form sludge. Any light flocculi which may be carried 
through the settling chamber are then easily removed by 
filtration through fine sand. The operation of rolling 
the particles on to each other is delicate, for if it is 
carried out by too violent means, the ultimate result will 
be to disintegrate the freshly-formed agglomerates into 
a fine buoyant suspension. 

Table I, below, which has been compiled from 
bi-daily examinations carried out in the laboratories 
of the Alexandria Water Company, Limited, gives a 
fairly typical picture of the manner in which the water 
varies throughout the year. The Nile is in flood during 
August, September and October, and it is at this 
time that the greatest difficulty is experienced in 
securing satisfactory clarification. 

It is strange that the subject of large-scale water 
purification—one of the oldest of colloidal chemical 
problems—has been neglected where the best method of 
aiding rapid flocculation, by the use of suitably-designed 
settling tanks, has been in question. Usually, in a 
waterworks, the art of successful clarification depends 
upon the ability of the technician in control. It is his 
responsibility to arrange chemical treatment and the 
subsequent method of mixing and sedimentation so that 
the products of the reaction (namely, silt particles 


per cubic centimetre 


TABLE I.—Variation of Nile Water at Alexandria. 
*re- . Post- 
Dw : | Flood | Flood 
Jen. | Aug.- ov. Mean. 
July. | Oct. | Dec | 
| | 
| 
Temperature, deg. C. 21-5 | 27-1 19-1 22-5 
Clarity, centimetres 7-9 2-6 5:8 6-2 
pH value ' 8-0 7-8 7-9 7-9 
Electrical conductivity 
at 20 deg. C., ohms 
per centimetre cube 343 313 255 320 
Chlorides, as Cl, parts 
per million . . 20-7 25-7 16-0 21-0 
Free ammonia, parts 
per million 0-035 | 0-003 0-019 0-025 
Albuminoid ammonia, | | | 
parts per million 0-278 0-645 0-322 0-377 
Oxygen absorbed in 3 | 
hours at 37 deg. C., | 
parts per million . 3-120 5-595 | 3-620 | 3-806 
Suspended matter, | 
parts per million ..| 190-8 576-9 166-8 283-3 
Aluminium-sulphate ’ 
dose (1921-1930), | } 
parts per million ..} 29-0 | 52-4 | 32-9 35-5 
Bacteria on Agar after | | } 
24 hours at 37 deg. | ! | 
C., number per 
cubic centimetre 4,520 | 10,300 5,030 6,050 
Bacillus coli, number | 
250 830 135 | 380 


caught up in matrices of gelatinous, insoluble aluminium 
hydroxide) will agglomerate into well-formed dense 
non-buoyant flocculi of the largest possible individual 
size and weight. The attainment of such conditions 


| will ensure rapid precipitation of the solids, Adequate 
| coagulant dosing followed by the wrong type of stirring 


will result in the disintegration of the flocculi, and the 
bulk of the solids will be floated through the sedimenta- 
tion basins on to the filters, with consequent extrava- 
gance in the use of filter wash-water. The worst 
extreme—no floc at all—due to under-dosing with 


| coagulant, will have the disastrous effect of producing a 


turbid filter effluent, since the non-flocculated colloidal 


| matter will pass unchanged through the basins and 
| the filter sand. 


At Alexandria, the principal aim of all treatment, 
apart from the elimination of living biological material, 
is to effect the precipitation in the settling basins or 


| the clarifiers of 90 per cent. or more of the suspended 
| matter from the incoming water. 


At the same time, 
the 10 per cent. or less of solids still left in suspension 
must be composed of particles of such a size and 
condition that it will be removed completely during 
rapid sand filtration. Many chemical coagulants have 


| been tried, including lime in excess, but the aluminium- 


sulphate process has been found to be best suited to 
local conditions. The development of a design for a 
sedimentation tank which would give the highest 
possible efficiency has been the subject of small-scale 
experimental investigations at Alexandria for many 
years. This paper gives a brief outline of the experi- 
mental work and the findings that have contributed to 
the development of the type of clarifier recently 
installed in the company’s new waterworks at Siouf, 
Alexandria. 

Systematic work on a laboratory scale was com- 
menced some 11 years ago, with a study of the effects 
of stirring freshly aluminium sulphate-treated water 
with paddles revolving at different speeds in rect- 
angular and circular vessels, In circular vessels, it 


| was found that almost any practicable speed of rota- 


tion was beneficial to floc formation, the optimum effect 
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being obtained at a speed of about 85 revolutions per 
minute. In square and rectangular vessels, it was 
found that agitation capable of producing the slightest 
turbulence caused newly-formed flocculi to be broken 
up, giving what has since been aptly described as 
“ pin-head floc.” It transpired that, for every type 
of stirring paddle, there exists a certain critical speed 
of rotation for the production of the heaviest and most 
desirable kind of granular coagulum. This speed is 
dependent upon the form of the paddle and the relative 
size and shape of the containing vessel in which it is 
mounted, due allowance being made for the length of 
time during which water might be expected to be 
retained in the vessel under works process conditions. 
In rectangular containers, the low speeds, about 
10 r.p.m., whereby a floc-rolling effect rather than an 
indiscriminate mixing or turbulence was produced, 
were invariably superior to higher speeds in the pro- 
duction of dense and large flocculi. This, and other 
work of a similar nature, led to a closer study of the 
processes of flocculation and sedimentation as they 
were actually occurring in the settling basins of the 
Rond Point works. This works, at which the entire 
supply for the city was treated in 1928, had steadily 
increased in size, over a period of 25 years, from an 
output of 5-4 million to 21 million gallons a day, 
und all extensions had been made to conform exactly 
to the design of the first settling-basins and filters 
installed in 1908 Until 1928, very little had been 
published concerning the clarification mechanics of 
turbid river waters, and such experimental work as the 
above imposed a timely emphasis on the necessity, 
not only for correct coagulant doses, but for a closer 
study of the design of the reaction tanks and the 
disposition of their baffles and guide-walls. The differ- 
ent types of floc that could be produced by different 
strangements of stirring led one to suppose that the 
employment of an ideally suited method of water 
movement throughout the basins, whether induced 
mechanically or by guide-walls, could be expected to 
produce an improved effluent and a pronounced eco 
nomy in the consumption of coagulant. At Rond Point 
works there were, in 1928, six rectangular concrete 
settling-basins working in parallel. Each basin holds 
085.000 gallons, is 170 ft. long, 80 ft. wide, and 12 ft 
deep, and has a rated capacity of 110,000 gallons per 
hour. Before subsequent alterations were commenced, 
water was admitted to each basin through two ports 
placed near the bottom, a few feet either side of the 
centre (see Figs. | and 2, on this page). At the middle 
of the length of each basin, two transverse walls 


existed ; the one nearer the inlet acted as a submerged | 


weir, whereas the second was a wall along the base of 
which were six ports allowing water to flow into the 
bottom of the second section of the basin, after having 
passed over the weir wall. 

To ascertain whether or not the disposition of the 
inlet, outlet, and two intermediate walls was conducive 
to the best possible circulation, flow paths were 
tracked in terms of increased alkalinity by use of 
quicklime added at the inlet. One of the basins, 
working at 110,000 gallons per hour, was isolated, 
and, at a recorded time, milk of lime was added to 
the influent for 1 hour in such quantity that the 
alkalinity of the influent was raised 2-0 pH units 
above that of the water already in process of clarifica 
tion. Theoretically, the ratio between the flow rate 
and the capacity of the basin (that is, the “ retention 
time’) was such that all water entering the basin 
should have occupied 8-9 hours for its passage from 
inlet to outlet. In fact, it was found that limed 
water began to escape from the basin 3-25 hours 
after the time of commencement of lime addition. | 
From this result it was obvious that there existed in 
every basin large volumes of semi-stagnant water, 
the presence of which reduced their effective capacities 
by some 60 per cent. The determination of the regions 
of streamline flow and quiescence in such a large type 
of basin would have been an extremely difticult under 
taking, which, even if brought to a satisfactory con 
clusion, would still have left unattempted the more 
subtle task of developing the most practical and effective 
method of modifying the existing construction of the 
basins to give better distribution throughout their 
volumes 

It was decided that the test method of attacking 
both problems would be to perform experiments in a 
amall glass-sided model of the standard settling basin 
A model was constructed which, although not geometri 
cally similar to its larger prototype, was of a convenient 
size to permit of close observation, through its sides, 
of flow variations for any arrangement of guide walls 


Its dimensions were: length, 5 ft. 6 in.; width 
3 ft. 6 in. ; depth, 2 ft.; and volume, 28-5 cub. ft. (or 
240 gallons). The glass side panels were laid flush 


with the inside of the framework, to allow movable 
weirs or ba files to form a seal along the sides and 
bottom of the tank. Water was fed in at a predeter- 
mined rate, and, to ensure a constant rate of flow, the 
supply tank was fitted with an adjustable weir overflow 
whereby the level could be kept constant. The outlet 
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was over a knife-edge weir extending across the full , of flow through the basins is largely influenced by small 
width of the tank and, by a suitably arranged trough, | variations in the temperature of the water admitted 
the water passing this was led into a volume-calibrated | to them for treatment. Any attempt to improve 
measuring tank. their efficiency must have, as primary objectives, the 

All experiments were first performed with filtered | design of guide walls that will tend to cause water to 
water and, whenever flow paths were to be observed, | flow through the basins in such a way as to damp out 
a solution of potassium permanganate was added to the | any flow abnormalities due to temperature changes, 
influent, such that the colour differentiation would be | and at the same time be equally efficacious whether the 
well marked between the tinted water and that through | basins are being operated up to full or half capacity. 


which the stream flowed or diffused. The experiments | It was for these reasons that the first two series of 


were then repeated with freshly-flocculated raw water | experiments were devoted to the determinations of 
drawn from the inlet pipe of the No. 1 settling basin | (a) effects produced by variations in flow rates, and 
it the works. Thus, the water used in the second set | (6) directional changes in flow caused by differences in 
of experiments was in the same condition as the main | temperature between the influent and the contents of 
supply entering the settling basins for sedimentation, | the modeltank. The baffles in the model were arranged 
and had a transparency of from 2 cm. to 10 cm.,/|so that they reproduced those in the settling-basins, 
depending upon the condition of the raw water and the | and the maximum flow was fixed at 5 gallons per 
time of the year. Although the latter observations of | minute—a rate which gave a theoretical retention 
the direction of flow were, perforce, confined to within | period of 48 minutes. 
a few centimetres of the glass sides, they were exceed- The conclusions drawn from the work were as follows : 
ingly informative, particularly when the subsidence | (a) Vertical motion and eddies must be prevented if 
properties of the floc were in question. In the initial | the sedimentation of the floc particles is to be effective. 
experiments it was found almost impossible, with any | In all experiments it had been found that the suspended 
given arrangement of baffles, to obtain similarity of | floc followed the stream, settling downwards slowly 
results at different times. This failure was traced to| when the stream flowed downwards or horizontally, 
uneven distribution of temperature throughout the | but being lifted whenever the stream took an upward 
water in the model and to temperature differences | path. (6) Horizontal eddies with linear velocities up 
between the contents of the basin and the stream of | to 10 ft. per minute have, for all practical purposes, no 
coloured or floc-laden water. Subsequently, by waiting | floc-supporting value. They are conducive to a snow 
for the system to attain complete thermal uniformity | ball like floc-rolling action which produces denser. 
before observations were commenced, it was found | larger, and less buoyant particles than when there is 
possible to reproduce any series of results. no motion at all. The rate of sedimentation is thus 
Sudden change in rates of flow is a normal condition | aided. (c) The critical velocity at which it becomes 
under which the works’ settling basins have to operate, | impossible for floc to settle is a function depending 
since groups of pumps have to be started and stopped | largely upon the character of the vertical eddies, it 
in such & manner that the night flow falls to little | present. Another fact which emerged very strikingly 
more than half of that delivered during the daytime. | was that, even with exceedingly small linear velocities, 
Also, the temperatures of the influent and the main | Newton’s Third Law always holds good—a point 
body of the contents of the basins often differ by 2 deg. | which has usually been overlooked when tanks of the 
to 3 deg. C. This is explained by the fact that in| above type have been designed. This being so, an 
Egypt. night and day air temperatures differ by 10 deg. | incompressible liquid contained within inelastic walls 
C. or more during nine months of the year. Conse- | cannot do otherwise than bring about the reactions to 
quently, in view of the shallowness of the Mahmoudieh | flow demonstrated in the experiments, and it follows 
canal, and hence its susceptibility to temperature | that uniform horizontal motion throughout the whole 
changes, the water which enters the settling basins | mass of water in a rectangular tank can only be obtained 
from 7 a.m. to 10 a.m. is usually slightly colder than | by having inlet, outlet, and intermediate channel 
their contents, whereas that from 3 p.m. to 8 p.m. | all of the same cross-sectional area, for there must be 
is 1-2 deg. to 2 deg. C. warmer. Thus, the question | no change in velocity either when the water enters, 
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when it leaves, or during transit. Thus, the ideal 


| speedily pay for itself by the economy which would 


conditions for water clarification approximate to a| be effected in aluminium-sulphate consumption. On 


channel of uniform cross section and great length, 
through which water must flow at a certain critical 
velocity. This velocity, while dependent upon the 
specific gravity and turgescence of the floc particles, 
is also proportional to the length and depth of the 
channel, 

Although the rigid application of such principles to 
the problem to be dealt with at Alexandria was not 
practicable, the view was confirmed that the ideal 
to be aimed at was to keep the stream moving as 
horizontally as possible and to avoid any abrupt 
downward movements, for these must always produce 
an uplift of silt in other parts of the system. Such a 
condition could only be achieved by the creation in 
the basins of large horizontal eddies which, besides 
having no floc-supporting value, also offered an indirect 
method of lengthening the path through which all the 
aluminium sulphate-treated water would have to pass. 
An attempt was made to redesign the model tank so 
that these same reactions, which had previously dis- 
turbed the uniformity of flow, would be used in a 
manner likely to produce a more stable and reliable 
type of circulation. 

The results observed with the model in its final 
form were so promising, especially in the manner in 
which thermo-motive changes in flow were obviated, 
that it was decided to alter the No. 1 works settling 
basin and to reproduce, as far as possible, the same 
design. Figs. 3 and 4, opposite, show the manner in 
which this conversion was performed. Flow-time trials 
in No. 1 basin were again made with lime solution, and 
it was found that the retention period had been 
increased to 7 hours 20 minutes, or 82 per cent., instead 
of 40 per cent., of the calculated figure given by the 
original design. Daily samples were taken, for analysis, 
from No. 1 basin for one year, and the results, when 
compared with those of the effluent from basins Nos. 
2-6, proved to be superior in every ‘respect. To quote 
only one figure, the average clarity of the effluent from 
the converted basin was 60 cm. as against 41 cm. for the 
others, the same aluminium-sulphate dose being used 
for all. The clarity of the No. 1 basin effluent being 
unnecessarily high, it could be assumed that the con- 


version of the five other basins to the new design would | 





the completion of the one year’s trial period, basins 
Nos. 2 to 6 were converted to the new design, and a 
seventh basin was built, only differing from the other 
six in the manner of sludge discharge. 

From this time onwards, a remarkable improvement 
was noticed in the ease of treatment control, the purity 
of the effluent, percentage deposition of solids, and 
aluminium-sulphate consumption. The annual average 
consumption for the ten years preceding the alterations 
was 35-5 parts per million and that for the seven years 
following, 25-8 parts per million. Organic matter 
in the effluent, as measured by albuminoid ammonia 
fell from 0-141 part per million (1928-1930) to 0-107 
part per million (1931-1935). The improvement. in 
the chemical quality of the effluent was largely due 
to the elimination of the “ turn-over ”’ effects which had 
previously occurred whenever the rate of flow through 
the basins had been changed. The modified basins 
showed a remarkably satisfactory responsiveness to 
changes in flow, no matter how sudden or how drastic. 
As originally constructed, the greater portion of what- 
ever sludge was deposited in the basins was found to 
collect in the first section. With the newer design, 
the same amount settled out in the first two compart- 
ments, but a considerable quantity was also deposited 
in the last two compartments. Gravimetric estimations 
of the suspended matter contained in water entering 
each section gave the results displayed in Table II, 
on this page, and showed a 93-2 per cent. removal by 
the whole basin. 

In 1931, a decision was taken by the Alexandria 
Water Company to build a new complete waterworks 
on the eastern side of the town, to supplement the 
output from the Rond Point works. The works, of 


which the first quarter was to come into operation in 


1935, were to be planned for an eventual total output 
of 44 million gallons, and once again the raw water was 
to be drawn from the Mahmoudieh canal. In brief, 
the objects to be encompassed were :—(a) Destruction 
and removal of plankton (alge, diatomacee, and 


| 


| 
| 


|into the sea. 


|the Alexandria Water 


| suggested for clarification treatment. 
| consisted of sedimentation of coagulant-treated water 
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treated water with a view to the production of a type 
of floc possessed of qualities most likely to favour rapid 
sedimentation ; (d) deposition of the greatest possible 
amount of flocculated suspended matter in clarifiers, 
before the water was delivered to the filters; and 
(e) inclusion in the clarifiers of a means of daily or 
continuous sludge removal, as opposed to the older 


|Rond Point system, whereby, after running off the 


supernatant water into the town sewers, gangs of men 
squeegee the remaining sludge into a drain discharging 
The removal of plankton is achieved 
partly by algicides and partly by the use of rotating 
mechanical screens. 

A specification was prepared and eventually the 
filtration section of one of the tenders was accepted, 
Company undertaking to 
consider the possibility of installing the apparatus 
The chief stage 


in large circular basins, followed by secondary sedi- 
mentation in rectangular tanks. The circular basins, 
in which it was intended that most of the sludge would 
be deposited, had never been employed previously to 


| deal with a water as turbid as that from the Mahmou- 


dieh. The inlet to the circular tank was at the centre, 
from which the water flowed outwards to a decanting 
weir and trough along the entire outer periphery. 
In theory, this design allowed flocculated water to 
issue from a series of vertical slots in a circular central 


TABLE II. 
Removal 
. of 
Sus- 
pended Original 
Clarity. Matter Sus- 
Sample Point. Centi- . Parts ; pended 
metres. Matter 
par in eact 
Million. seals mg 
Section, 
Per cent. 
| Water entering basin: first 
| section in ‘ p 6-3 232-2 
Water entering second sec- 39-3 
tion of basin = , 17 140-8 
Water entering third section |p? 26-1 
of basin... , . 23 80-3 
Water entering fourth sec- 16-0 
tion of basin ; on 32 43-2 
Water leaving basin oa 15-8 11-6 
Total suspended matter oy 
removal ie ; 93-2 





stilling column, and thereby ensured a perfect radial 
flow towards the outer wall and a full utilisation of the 
volume available for the purpose of sedimentation. 
To those in Alexandria who had witnessed the experi- 
ments performed in the model, it appeared far more 
likely that each stream diffusing from the stilling- 
column would, after impinging on the sluggish mass 
of water contained in the tank, have its motion changed 
from a horizontal to a vertical direction, and that the 
subsequent path of the incoming water would then be 
largely determined by the relative temperatures of the 
influent and the contents. Moreover, during the 
summer months, when the water is most heavily laden 
with suspended matter and the greatest demands are 
made on the clarifiers, the upper stratum of water, due 
to continued exposure to the sun, would become warmer 
than the incoming water could ever be, so that the flow 
would be along the bottom of the tank at all times. 
Consequently any inclination towards sedimentation 
of floc particles would be frustrated. In addition to 
this drawback, the design did not take into account 
the considerable effect of wind on a tank of 110 ft. 
diameter. With the exception of a few days every 
year, there is always a wind, blowing either from the 
north or the south, which is usually strong enough to 
whip up the surface of such an expanse of water into 
wavelets. Neglect of this factor would entail the 
establishment of a hydraulic gradient across the tank, 
and a greater proportion of water would be decanted 
over the windward than the leeward segments of the 
peripheral weir. This was later proved to be correct, 
when experiments were being made with a ghodel 
constructed with a complete peripheral decanting 
weir ; the flow was always greater on the windward side 
of the tank, that is, the flow tended to be against the 
direction of the wind. Thus, the time of passage of 
water through the tank could only be some fraction 
of the time intended, for displacement throughout the 
tank would not be radially uniform. 

These views were communicated to the original 
designers and the opinion advanced that large masses 
of stagnant water would exist in the tank, which, as 
learnt from previous experiments, would be prejudicial 
to sedimentation and favourable to the proliferation 
of alge. The suggestion was also made that, if a 


crustaces) from the raw water before coagulation and | rotatory instead of a radial motion could be imparted 
sedimentation ; (b) adequate and correct addition and | to water entering a circular tank, floc suspended in 
mixing of coagulant to the plankton-free raw water ; | this stream would be far more likely to settle, since 
(c) proper conditioning of the freshly coagulant-!wind-effects and temperature differences, the great 
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deterrents to floc. settlement, would be so minimised 
as to render them unimportant. Finally, it was agreed 
that, before embarking on the construction of a full- 
sized clarifier, the best means of ascertaining the facts 
would be to have recourse, once again, to an experi- 
mental model, the diameter of which was arbitrarily 
fixed at 16 ft The capacity of the model was 
2,700 gallons. 

A series of trials were embarked upon under the worst 
conditions likely to be encountered during a flood | 
season. The model of the 
combination emerged very successfully from these 
trials, and it was decided to proceed with the con- 
struction of two clarifiers, each of 110 ft. diameter, 
to be enlarged replicas of the 15-ft. diameter experi- 
mental model, shown in Figs. 5 and 6, on page 159. For 
the purpose of de-sludging the clarifier, a diametric 
bridge was designed with an infra-structure fitted with 
inclined scraper blades, which, in use, gather the mud to 
a discharge pipe at the centre of the floor. The whole 
load is carried by end carriages fitted with motors, 
each of 1 h.p., wired in series to ensure equal tractive 
effort at each end of the bridge. These are coupled 
through worm-and-pinion gearing to driving wheels 
moving along a peripheral rail. A cast-iron ring, 
fixed on the central column above the water-level, acts 
as the pivot around which the bridge rotates, and 
horizontal rollers fitted to the bridge bear on this. 
This desludging mechanism is run for only 2} hours 
the minimum time required to clear the floor 
and it has been found that the 
basin works more efficiently when the bridge not 
moving. The Egyptian Government, to whom all 
public works schemes have to be submitted for approval 
before execution, insisted that, if the new design 
were adopted, sufficient space should be left between 
the clarifiers and the filter house to allow of the con- 
struction of secondary sedimentation tanks of the 
Rond Point type, in case the new clarifier, in its 
enlarged form, failed to prove as efficient as the results 
obtained with the model tank had led everyone to 
expect [hese secondary sedimentation tanks have 
never been built. By April, 1935, the construction of 
the full-size clarifiers had been completed and they 
were put into commission. 

At each of the Rond Point and Siouf works there is 
a well equipped laboratory under the control of a com 
petent European staff. Samples are taken hourly for 
clarity determinations by the platinum-wire method, 
and portions of each of these samples are set aside in a 
bottle to be examined chemically every 
24 hours. During the period under review, three 
Nile floods have been dealt with, that of 1938 being 
one of the worst since records were first kept in 1887 
From whatever angle the laboratory results are con 
sidered, there can be but one conclusion, namely, that 
the clarifiers have proved fully capable of dealing with 
Nile water in a thoroughly satisfactory manner at all 
times. 

It was pointed out that one of the conditions under 
which the pre-filtration plant at both works has to 
operate is an ever-varying and suddenly changing rate 
of flow through them, With the circular clarifier just 
described, the disturbances likely to be caused by such 
variations are effectively contended with. The influent, 
instead of encountering an inert or sluggish mass of 
water, as might be the case with a basin designed on a 
principle of straight-line flow, joins a stream of water 
which is already moving in approximately the same 
direction as itself. Thus, compensation for any increase 
or decrease in the kinetic energy of the influent is 
immediately provided by a corresponding change in 
the tangential velocity of the contents of the clarifier 
Chis has been confirmed in practice whenever it has 
been necessary to shut dcewn one of the clarifiers for 
painting. With both clarifiers working in parallel at 
75 per cent. of their rated capacity, it has been found 
possible to shut one out in the small interval of time 
required to close the inlet valve and pass the whole 
flow (that is, from 25 per cent. under-load to 50 per 
cent. over-load) through the other clarifier without 
producing any sensibly deleterious change in the 
effluegt or any necessity for the use of a higher dose 
of coagulant. This indifference to variations in flow 
rates also applies to tempera ure changes and is a 
somewhat striking tribute to the flexibility of the 


5 in, 


a day, 
of accumulated sludge, 


18 


common 


apparatus when working under adverse local conditions. | 


This aspect of the responsiveness of the modified Rond 


Point basins and the circular clarifiers to rapidly altered | 
| The 
| the 


flow-conditions suggests that similar principles might 
be profitably applied to the design of clarification 
plant for certain industrial processes, particularly 
sewage treatment, where generous allowances always 
have to be made for abnormal margins of storm-water 
flow Many sewage works employ rectangular 
primary settling-tanks, which, at a very small cost, 
could be altered to reproduce the Rond Point basin 
design. Also, baffling of small storage reservoirs 
along similar lines might do much to solve some of the 
problems connected with the zoning of plankton 
yrowths 


conditioner and clarifier 
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INTERNAL-COMBUSTION ENGINES. 


521,459. Gas Engine. The Brush Electrical Engineering 
Company, Limited, of Loughborough, and H. V. Senior, 
and C. A. Popham, of Loughborough. (6 Figs.) Nov 
ember 18, 1938 The invention is a method of operating 
a gas engine which reduces the liability to pre-ignition 
of the charge. The cylinder of a gas engine has an air- 
inlet valve 31 and an exhaust valve 32 An ante-chamber 


Ja. 
contains a rotary valve 12 which is isolated from the 


cylinder during combustion and exhaust by a mushroom | 


valve is not exposed to flame. The conduit 
leading from the rotary valve to the cylinder extends 
through a tube 15 terminating in a jet 17 which is drilled 
at an inclination to the By rotating the tube, 
the of injection varied. Within the 
tube, jet 17, is a seating for the mushroom 
valve is operation, being 
pressure of air passing through the rotary 
rotary 


so that it 


tube axis. 


direction can be 
near the there 
This 

opened by the 
12 and closed by the 


valve. automatic in 


valve valve spring when the 








The 
cylinder 


houses a 
This 
register 


chai ber 
the 
ports at 


valve 12 closes. ante 
closed -ended 
is provided 
tube 15, 


for gas 


casing 
valve. 
end to 
its other end with two inlet 
In 
is timed to open late 
ng the stroke, 
the outlet from 
are opened, and a 
outlet the gas 
closed, and the main 
valve 31 is for the remainder of the 
At a point near the end of the 
outlet from and the compressed 
are opened. A blast of 
passes through the ante-chamber and into the cylinder, 
carrying with it the fuel gas, the mixture then being 
ignited by a sparking plug. iecepted May 22, 1940 
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521,119. Sizing of Billets for Tube-Making. Wellman 
Seaver Rolling Mill Company, Limited, of London, and 
J. R. Howard, of Wolverhampton. (3 Figs.) November 8, 
1938.—The invention is a machine for reducing the 
cross section of steel billets to a standard size prior to 
their being pierced, the billets, whether cast or 
rolled, are rarely found to be of correct size to fit the 
piercing container. The press consists of two jaws 1, 2 
earrying detachable squeezing tools, the inner vertical 
faces of which are recessed to a part-circular cross-section. 
diameter of the recesses is reduced slightly towards 
lower end © as to form a conical gap between the 
adjacent inner faces. The jaw 1 is rigidly secured to the 
bed of the press, while the reciprocated to 
vary slightly the effective diameter of the gap. The 
movable jaw is secured to the front end of a heading 
slide 6, at the rear end of which is pivoted one link 8 of a 
toggle mechanism (Fig. 2). The other toggle link 9 is 
pivoted to the bed, and, at the toggle joint, is forked to 
embrace both the end of the link 5 and the forked upper 
11. Large cylind-ical 
links form knuckle-type joints 


since 


other may be 


end of a vertical connecting rod 


bearing surfaces on the 
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that high pressures can be used. The lower end of the 
connecting rod is journaled on an eccentric bush on the 
driving shaft 15, which is geared to a constantly running 
electric motor 21. Between the jaws of the 
adjustable stop 23. which can be raised or lowered to any 
desired level, and is also used as an ejector. The machine 
operates as follows :—The rotation of the eccentric on 
the driving shaft 15 oscillates the connecting rod 11 
vertically and thus, through the toggle joint, produces a 
short-stroke reciprocation of the heading slide 6. A billet 
24 is introduced axially between the upper ends of the 
jaws and, as the latter open, it falls until its lower end 
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binds against the tapering walls of the jaws. As the 
the billet is squeezed and its cross-section is 
reduced so that, on the next opening of the jaws, it 
falls by gravity until it again binds on the tapering 
walls. The squeezing operation is then repeated, and 
the billet continues to fall and be squeezed intermittently 
until arrested by the adjustable stop 23 (Fig. 2). The 
stop is then raised to eject the billet 24. The movement 
of the jaws during each stroke is sufficiently small for 
the billet to be permitted to advance a portion of 
its length at each stroke. At each squeezing stroke an 
increasing length of billet is squeezed until, at the final 
stroke, the or nearly the whole, length is squeezed 
so as to conform to the taper of the 
and locate the billet correctly at 
initial stages of the squeezing operation, 
brackets are mounted above the jaws. f° 
1940.) 


jaws close, 


only 


whole, 
jaws. 
and during the 
adjustable guide 
cepted May 13, 
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521,412. Impeller-Type Electrical Log. W. Ottway 
and Company, Limited, of London, and G. H. Jackman 
and G. M. Newbery, of London. (4 Figs.) November 16, 
1938.—In logs of this type the electrical mechanism is 
enclosed in a watertight compartment separate from the 
impeller spindle and gearing. Difficulties 
in ensuring watertightness have generally led to 
increase in the size of the log housing and therefore of the 
sluice-valve opening in the ships’ hull, and this invention 
is a log which this drawback. The interior 
of the log housing is divided by the partition 2 into two 
containing, the impeller 
its the electrical 


associated 
an 
is without 


respectively, 
and 


compartments 


and associated 


N 


spindle 4 parts, 


Fig.1. 
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A worm at the end of the impeller spindk 
engages a worm wheel 7, the spindle of which constitutes 
the yoke of a permanent magnet having pole shoes 8. 
The partition 2 is recessed to provide clearance for the 
pole shoes in their rotation, thereby lessening the thickness 
of that portion of the partition traversed by the magnetic 
flux. A permanent magnet follower 10 on the other side 
of the partition is carried by an arm pivoted in a frame 13. 
The frame 13 carries a make-and-break switch 19, one 
contact arm of which presses on the follower arm below 
the pivot and restores it to its normal position between 
periods of attraction towards the partition. The frame 
13 is pressed against the partition by a spring-loaded 
plunger 17. In operation, when the impeller spindle is 
rotated, the pole shoes move alternately towards and 
away from the partition wall. The follower 10 accordingly 
rocks towards and away from the partition, opening and 
closing the contacts of the switch 19 and controlling 
the eleetrica] circuit in which it is connected. (Accepted 
Vay 21, 1940.) 
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